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APPENDIX J SUMMARY

Additional source controls plus in-plant treatment were selected as

BAT/AKART for 284-W Power Plant Wastewater. This alternative includes

installing flow and turbidity meters in conjunction with an automatic backwash

valve or to optimize filter backwash frequency and installing new

flocculation/sedimentation units to treat filter backwash. Clarified water

will be recycled to the raw water reservoir. Automated level control for the

282-W Reservoir will be installed to eliminate raw water overflow.

If overflow occurs due to control failure, the overflow will be routed

to the 284-W Percolation Ponds. This alternative also includes replacing the

277-W compressor with an air-cooled unit and installing a closed-loop

refrigeration cooling unit ont he 277-W welding machines. All remaining

sources will be discharged to the Project W-049H Treated Effluent Disposal

Facility. Secondary waste sludge from the filter backwash will be disposed on

the Hanford Site.

This BAT/AKART was derived by apfplication of a technology driven

selection process. The effluent guidelines method, transferable technologies

method, and generic treatment alternatives method were utilized to determine

BAT/AKART. This selection resulted in cost effectiveness as measured by toxic

pounds removal of $3,700/lb. The application of BAT/AKART to this stream may

result in the exceedance of one effluent comparative level, trichloromethane,

as discussed in Section J.5.2.2 of the text.
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J-iii



WHC-SD-W049H-ER-003, -Rev. 0

This page intentionally left blank.

284-W Power Plant

J-iv

2-28-92



WHC-SD-W049H-ER-003, Rev. 0

APPENDIX J-

LIST OF ACRONYMS AND ABBREVIATIONS

AKART

BAT

BPT

CL

DOE

EA

Ecol ogy

EIS
EPA

FONSI

GAC

MSDS

NEPA

NSPS

SEPA

TCLP

TDS

TEDF
TOC

Tri-Party Agreement

TSS

UV

WAC

2-28-92

all known, available, and reasonable treatment

best available technology

best practicable control technology

confidence limit

U.S. Department of Energy

environmental assessment

Washington State Department of Ecology

environmental impact statement

U.S. Environmental Protection Agency

finding of no significant impact

granular activated carbon

material safety data sheet

National Environmental Policy Act

new source performance standards

State Environmental Policy Act

toxic characteristic leaching procedure

total dissolved solids

Treated Effluent Disposal Facility

total organic carbon

Hanford Federal Facility Agreement and Consent Order

total suspended solids

ultraviolet

Washington Administrative Code

284-W Power Plant
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Metric Conversion- Chart

INTO METRIC

If you know: Multiply by: To get:

Length

inches 2.54 centimeters

feet 30.48 centimeters

Volume

gallons 3.785 liters

cubic feet 0.02832 cubic meters

Temperature

Fahrenheit Subtract 32 then Celsius
multiply by (5/9)

Pressure

inches water 1.87 millimeters Hg

inches water 249 Pascal (Pa)

OUT OF METRIC

Length

centimeters 0.3937 inches

meters 3.28 feet

F_ Volume

milliliters 1.247 x 10- cubic feet

liters 0.264 gallons

cubic meters 35.31 cubic feet

Temperature

Celsius Multiply by (9/5) Fahrenheit
then add 32

Pressure

millimeters Hg 0.5353 inches water

Pascal (Pa) 4.02 x 10- inches water

284-W Power Plant
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J.1.0 INTRODUCTION

This appendix characterizes the 284-W Power Plant Wastewater stream and

describes modifications necessary to ensure that the stream is environmentally

acceptable for discharge to the Treated Effluent Disposal Facility (TEDF)

within Project W-049H. The modifications have been selected from a variety of

source control and water treatment alternatives identified in accordance with

guidelines outlined in the Best Available Technology (Economically Achievable)

Guidance Document for the Hanford Site (WHC 1988a). Some of the modifications

have already been implemented. Others will be implemented to reduce the flow

rate and constituent levels of the stream. Examples of source control

modifications include changes in operating procedures, chemical substitutions,

and changes in process equipment.

The organization of this appendix is based on an overall outline that is

used for every appendix. Section J.2 defines and characterizes the wastewater

stream and describes the facilities and processes that produce the wastewater.

The procedure used to apply the best available technology (BAT) and all known,

available, and reasonable treatment (AKART) procedure to this wastewater is

discussed in Section J.3. Section J.4 identifies the treatment alternatives

judged to be most applicable to the 284-W Power Plant Wastewater. The

attributes of each alternative are described in Section J.5. The alternatives

are evaluated and the preferred alternative is identified in Section J.6.

Section J.7 describes the preferred alternative in detail.

Section J.8 discusses the schedule and scope of work associated with

project implementation. The emphasis is on confirming that the necessary

modifications can be implemented within a schedule that meets the milestones

mandated by the Hanford Federal Facility Agreement and Consent Order (Tri-

Party Agreement) for discontinuing discharges of contaminated wastewater to

the soil column (Ecology et al. 1989, Ecology 1991).

Section J.9 contains a professional engineering assessment of the

project. The assessment examines all available supporting data and process

2-28-92 284-W Power Plant
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information in an effort to evaluate the validity of associated

interpretations, the suitability of selected modifications, and the

probability that the modified process will achieve the objectives for effluent

quality. The final section, J.10, provides a list of references cited in this

appendix.

In the event 284-W Power Plant operations are discontinued, this

BAT/AKART analysis may require modification. In the event a new power plant

facility is constructed, additional BAT/AKART documentation will be required.

2-28-92 284-W Power Plant
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J.2.0 WASTEWATER DEFINITION

This section describes the function and location of the operations

generating the wastewater and presents characterization data for the

wastewater stream. The 284-W Power Plant Process and Wastewater streams are

identified in Section J.2.1. Section J.2.2 describes the characteristics of

the wastewater stream and its sources. Other noncontaminated discharges

associated with the 284-W Power Plant are discussed in Section J.2.3.

J.2.1 PROCESS AND STREAM DESCRIPTION

This section describes the 284-W Power Plant and its associated

processes. Also described is the 277-W Fabrication Shop which supports metal

fabrication for the Hanford Site. The 277-W Fabrication Shop is not

associated with the 284-W Power Plant except in feeding a common process sewer

line.

J.2.1.1 Facility Description

The 284-W Power Plant is located in the 200 West Area of the Hanford

Site, as shown in Figure J.2-1. Figure J.2-2 shows the location in relation

to 'the surrounding buildings including the 282-W Reservoir, the 283-W Water

Treatment Facility, and the 277-W Fabrication Shop. These facilities all

share a common process sewer which discharges to the 284-WB Percolation Pond.

The 277-W Fabrication Shop, although not associated with the 284-W Power

Plant, is the first to discharge to the process sewer, followed by the 284-W

Power Plant, the 283-W Water Treatment Facility, and the 282-W Reservoir

overflow.

J.2.1.1.1 284-W Power Plant. Steam produced at the 284-W Power Plant is

distributed to all facilities in the 200 West Area. Additionally, a 24-in.

2-28-92 284-W Power Plant
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Location of the 284-W Power Plant in the 200 West Area.
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steamline connects the 200 West Area steam distribution system with that of

the 200 East Area. The 200 West Power Plant has a rated capacity of 260,000

lbs of steam per hour from four boilers, which is an equivalent electrical

capacity of 26 MWe assuming a 38% thermal conversion efficiency.

J.2.1.1.2 282-W Reservoir and 283-W Water Treatment Facility. The

283-W Water Treatment Facility supplies water for the 284-W Power Plant. In

operation, the 283-W Water Treatment Facility filters Columbia River water

supplied to it from the 100-B or 100-D Area River Pumphouse through the 282-W

Reservoir. Aluminum sulfate (alum) is added to the water before settling and

filtration. Chlorine is added before and after filtration. This facility is

the source of sanitary (potable) water for the entire 200 West Area.

J.2.1.1.3 277- Fabrication Shop. This facility is a metal fabrication shop

which makes tanks and various process equipment to support operations at the

Hanford Site. The 277-W Building is a 202-ft x 142-ft steel framed building.

Two 200-ft long floor trenches run the length of the facility. Wastewater

from the facility drains into these trenches and then to the process sewer.

There are two water-tight pits, identified as the short pit and long pit,

located in the 277-W Fabrication Shop. The short pit has an opening 22 ft x

24 ft, is 20 ft deep, and is used during pump tests. This pit has a capacity

of 72,000-gal. A sump pump is used to empty the pit at the conclusion of

testing. The long pit is used during hydrotesting of fabricated tanks. The

tank is placed in the pit and filled with water. At the conclusion of

hydrotesting, the tanks are emptied using a variable speed air-driven pump.

The volume of water discharged is dependent on the size of the tank tested,

but doesn't exceed 10,000-gal.

J.2.1.2 Process Description

This section describes the processes associated with the 284-W Power

Plant Wastewater stream. Process changes that have been made to reduce

contributions to the waste stream are described.

2-28-92 284-W Power Plant
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The 277-W Fabrication Shop sources wh4ch contribute to the 284-W Power

Plant wastewater are discussed in Section J2.1.3.6 to J.2.1.3.10.

J.2.1.2.1 Primary Processes. A flow diagram of the equipment and associated

flow paths in the 282-W, 283-W, and 284-W facilities is shown in Figure J.2-3.

The figure depicts the overall flow paths of the contributors to the effluent.

This figure also shows the point at which the samples were taken for the

chemical analyses reported in the 284-W Power Plant Wastewater Stream Specific

Report (WHC 1990).

The wastewater discharged to the 284-W Power Plant Wastewater includes

boiler discharges, miscellaneous clean and contaminated effluents, and once-

through cooling water as identified in Table J.2-1. These categories of

wastewaters are defined in Appendix U, which contains other generic

information relevant to evaluation of BAT/AKART. Figure J.2-4 shows the 284-W

primary process flow diagram and its relationship to the various influent and

effluent sources. The waste effluents shown in the shaded boxes are the focus

of this BAT/AKART analysis. Table J.2-1 shows the potential effluent sources

from the 284-W Power Plant Wastewater and lists their present status as either

"active" or "terminated." The sources were derived from the 284-W Power Plant

Wastewater Stream-Specific Report (WHC 1990) and information supplied by 284-W

Power Plant personnel.

As shown in Figure J.2-4, water for supplying the 200 West and East

Areas is drawn from the Columbia River at the 100-B or 100-D Area and pumped

to a 25,000,000-gal reservoir. Water is pumped from there to the 3,000,000-

gal 282-W Reservoir in the 200 West Area. Water from the 282-W Reservoir is

pumped to the 283-W Water Treatment Facility.

The water pumped to 283-W is first mixed with a coagulant (alum) in a

flash mixer. The alum acts to destabilize or neutralize the charge of

suspended particles and colloids, allowing them to agglomerate or attach to

other particles. This water is then fed to the flocculator and through a

settling basin. Overflow from the settling basin is filtered through a

gravity multimedia filter. The filter consists of a bottom layer of ceramic

2-28-92 284-W Power Plant

J-7



toj

204
.Powerhouse

'U
-

(U

Drine Supply

e General Water p
ate Wastewater Steamto Plumbing and 225 Ibln

Boller and

t Equipment
CoolIng Water Continuous Blowdown

BDoillars C
Flash SO-3 Chelant
Tank Tank Tank 0

Water er r t Feed Water
-to 1+0-

selteners .; tea Exchanger Denerating Pdmps

Tank
a __ _ __ _ _ __ _ _

11,1'Flush
Tank

Dollar 6
(onlyIn 200 East Area)

Wastewater

scharge to:
-WB Percolation

Pond

202
ReservoIr ~Drain Basin

M 203 Di
Drain Filter Plant 284

Overflow
Clear Clear
Well Well overflow

Brine n Overflow Wastewter

Pit__ General Water Supply to Area4 Z

p ~ ~--- -

Figure J.2-3. Flow Schematic of the 284-W Power Plant.

-4- Sonpple
POfnt

4W

,S

C-

0

0

0,

0

XD
-1

I



Chemical Additives

- Water Treatment Chemicals
- Brine

Clean Water Sources

Raw Water

Note: Shaded boxes are the sub
evaluation.

284 PowerPlant Processes

28- RsLv J Coagulation and Lr
28-W Re Chlorination Filtration

Dechlorination 4j Water Softener

Boilers

ject of this

I

( Steam(f Or 200 Areas)

Clean Effluents

A. Boiler
Discharge

C Miscellaneous
C+ -Clean Effluents .

D. Once-Through
Cooling Water

F. Potentially
Contaminated or
Slightly Contaminated
Effluents

Figure J.2-4. 284-W Power Plant Inputs and Outputs.

co
to

C~j

to

0o

0

3E

A-4

(A

C>

M
mF
0

0
(A

C1



Table J.2-1. Current Status of Sources.

Source
Category

Buildin [71

Effluent
Water
Type

Flow
Type
[5]1

Estimated
Flowrate

[6]
[qal/min]

yupe g'
1. Reservoir Overflow [1]
2. Filter Backwash [1]
3. Cooling Water
4. Boiler Blowdown
5. Water Softener Regenerate
6. Floor Drains [1]
7. Welding Cooling Water [1]
8. Steam Jet Condensate [1]
9. Fire Water Blowdown [1]
10. Compressor Cooling Water [1]

282-W
283-W
284-W
284-W
284-W
277-W
277-W
277-W
277-W
277-W

C
F
D
A
A
C
D
A
C
-D

Raw [3]
Sanitary [4]

Sanitary
6X Sanitary
36X Sanitary

Raw
Raw

Sanitary
Raw
Raw

I
I
C
C
I
I

I/CI
I

I/C

TOTAL

8.OE-1
2.8E+1
5.5E+1
2.0E+1
2.OE+0
3.0E-1
2.0E-I
5.0E-4
9.5E-5
2.4E-1

Status

Active
Active
Active
Active
Active
Active
Active
Active
Active
Active

1.lE+2

=

Lfl
0

0

~0
=
m

0
0
w

CD

0

Notes:
[1] New source not identified in WHC 1990.
[2] Source category defined in Appendix U.
[3] Raw water concentrations provided in Table J.2-2.
[4] Sanitary water concentrations provided in Appendix U.

[5] I - intermittent, C - continuous, I/C - continuous when operating.

[6] Average flow rate based on total annual flow divided by 526,000 minutes (1 year).
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media, a gravel layer, a layer of sand, and-a top layer of anthracite. The

283-W facility contains five flocculation basins and four filter treatment

trains. Filtered water then is chlorinated and routed to two covered,

underground storage vessels (clearwells) with a total capacity of 400,000 gal.

The only function of the 284-W Power Plant is steam production. To make

steam, sanitary water from 283-W is sent through a water softener to remove

the minerals that contribute to hardness, primarily calcium and magnesium.

Additionally, sodium sulfite is added before the softeners to destroy residual

chlorine in the sanitary water. A treatment chemical, trade named Polyquest

683', is added to control corrosion and scale formation. The softened and

treated water is then introduced into one of the 284-W Power Plant coal-fired

boilers and boiled into steam. The steam is superheated 52 "F to 54 *F (about

225 lb pressure) before being introduced into distribution piping for the

entire 200 West Area. The treatment chemical, Super Filmeen 142, is added to

the steam to control corrosion. Super Filmeen 140 contains no hazardous

constituents under 29 CFR 1910.1200, d (3) and (4).

J.2.1.2.2 Process Changes to Eliminate Contributions to the 284-W Power Plant

Wastewater. Several measures that are intended to control the discharge of

contaminants to the 284-W Power Plant Wastewater have been implemented since

1985.

* 284-W Boiler Blowdown. The boiler feed water has treatment

chemicals added to reduce corrosion and scale formation. Three

treatment chemicals, Dearborn 4846, 4856, and 4812 , previously

used at the 284-W facility contained hazardous concentrations of

sodium and potassium hydroxide. They were replaced in 1990 with a

Polyquest 683 is a registered trade name of W.R. Grace & Co., Lake
Zurich, Illinois.

2 Super Filmeen 14 is a registered trade mark of W.R. Grace & Co.,
Lake Zurich, Illinois.

3 Dearborn 4846, 4856, and 4812 are registered trade marks of W.R.
Grace & Co., Lake Zurich, Illinois.

2-28-92 284-W Power Plant
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treatment chemical, Polyquest 6830, which contains a less

hazardous amount of potassium hydroxide (<4%).

Additionally, administrative spill controls have been put in place

through the use of procedures, lock and tag, and training on spill

cleanup and reporting. Engineering controls include plugging of

pump wells, plugging of floor drains within 5 ft of potential

- sources, and reducing the use of lead valve packing.

* 283-W Water Treatment. Potassium permanganate has been used for

water treatment at the 283-W Water Treatment Facility. Its use

was discontinued in 1987. Barium chloride was used in very small

quantities as a chemical reagent for testing water quality at the

283-W facility. Methyl purple indicator replaced barium chloride

in 1990.

In June 1990, a program of accidental discharge prevention,

including training on right to know, hazardous communication,

material safety data sheets (MSDS), and how to work around

hazardous materials, was put into place.

J.2.1.3 Wastewater Source Description

The 284-W Power Plant wastewater, including the 277-W Fabrication Shop

wastewater sources, consists of two constant flow sources and eight

intermittent discharge sources. The 277-W Fabrication Shop contributes five

of the eight intermittent sources. The sources listed in Table J.2-1 are

shown in the flow schematic, Figure J.2-5, and are discussed below. Each of

the source streams has been categorized with one of the six categories, A

through F, described in Appendix U of the engineering report. Appendix U

describes the methodology used to determine the six categories. Streams

assigned to Categories A through E are considered to be uncontaminated and do

not require treatment. Category F streams are considered to have the

potential to be contaminated and may require treatment before disposal.

2-28-92 284-W Power Plant
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A. Boiler Discharge

4. Boiler Blowdown
5. Water Softener Regenerant
8. 277W Steam Jet Condensate
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1. Reservoir Overflow
6. 277W Floor Drains
9. 277W Fire Water Blowdown

D. Once-Through Cooling Water

3. Cooling Water
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10. 277W Compressor Cooling Water
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Mi= flow monitor
EI = weekly samples

Figure J.2-5. Flow Schematic for Current Status
of 284-W Power Plant Effluents.
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J.2.1.3.1 Cooling Water. Of the three contributors from the 284-W Power

Plant, the cooling water contributor is the largest. It is a constant flow

discharge and averages 8,300,000 L/month (2,200,000 gal/month) with two

boilers online. Cooling water is used for equipment such as air compressors,

turbines, generators, boiler water jackets, and feed pumps. These cooling

waters are classified as Category D, once-through cooling.

J.2.1.3.2 Water Softener Regenerate. The water softener regenerate

contributor is a spent brine solution that reconditions the zeolite water

softener units. The softener regenerate-contributor has the highest

concentration of dissolved solids, being about 9% sodium chloride by weight.

The flow rate for the softener regeneration contributor averages about 568,000

L/month (150,000 gal/month), which is 3% of the total 284-W flow. Each

regeneration is performed after 400,000 gal are treated and uses 10,000 to

12,000 gal total over a 3-hr period. A 9% brine solution is added only during

30 minutes of this time. A total of 330 gal of saturated brine is used per

regeneration. A saturated brine solution is transferred to 284-W from the

brine pit, located to the northwest of the power plant. This saturated

solution is diluted with sanitary water to a concentration of 9%. The diluted

brine is maintained at a 9% concentration by administrative locking and

tagging of preset valves. This waste contributor is considered to be a

Category A, boiler discharge waste.

J.2.1.3.3 Boiler Blowdown. The boiler blowdown waste source consists of two

separate operations, continual and batch. The continual blowdown is nominally

set to 16% of the total boiler feed for a supply water solids concentration

factor of 6. This results in a flow of 9 to 22 gal/min for steam loads of

25,000 to 60,000 lbs, respectively. The blowdown removes the minerals that

naturally concentrate in the bottom of the boiler.

The batch blowdown contri-butor is a periodic discharge from the

operation of blowing down the boilers to remove solids from the boiler. This

blowdown occurs once per shift; an operator opens a manual discharge valve

fully then immediately closes it. The batch discharge is estimated to produce

an average flow of 1 to 2 gal/min.

2-28-92 284-W Power Plant
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The 284-W boiler blowdown flow rates are variable, but predictable, for

various plant operation modes. The 284-W Power Plant provides steam for

heating of all 200 West Area facilities, both processes and buildings.

Because of this, the flow rates vary seasonably, with winter flow rates being

higher due to the increased demand for steam heating throughout the 200 West

Area during the colder months. The flow rate for the combined continuous and

batch boiler blowdown is estimated to be 200 gal/min.

This waste contributor is considered to be a Category A, boiler

discharge waste.

J.2.1.3.4 Reservoir Overflow. The 282-W Reservoir contains river water

pumped from the 100-B or 100-D Area River Pumphouse. This reservoir has a

capacity of 3,000,000 gal and an overflow sized for a maximum flow of 7,000

gal/min. The water level in the reservoir is maintained by manual adjustment

of the inlet valve. Should the reservoir overflow, the water discharges into

the sewer which also carries the other 284-W Power Plant Wastewater

contributors. The reservoir overflow is a "miscellaneous clean effluent,"

Category C.

J.2.1.3.5 Filter Backwash. Four gravity multimedia filters are used at 283-W

to remove suspended solids from the treated water. Filter backwash is

produced during routine water treatment operations. The backwash occurs as a

batch operation, takes approximately 30 min, and generates 70,000 gal of

wastewater. An average of four filter backwashes occur each month for each of

the four filters. The filter backwash contains alum and filtered solids

removed from the treated water. The backwash currently is discharged directly

to the 284-W sewer Tine. The filter backwash contains metals removed from the

raw water in addition to aluminum added as a treatment chemical. This waste

contributor is considered to be a Category F waste.

J.2.1.3.6 277-W Floor Drains. The floors in the 277-W Fabrication Shop are

washed down three or four times per year and drain to the process sewer.

Administrative controls prevent cutting oils and machine oils from being

discharged to the floor drains. Water used for testing pumps and hydrotesting

2-28-92 284-W Power Plant
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fabricated tanks is discharged to the floor-drains. Testing is done on an as-

needed basis and could be conducted several times per year as required. Pump

tests are performed in a pit which has a capacity of 72,000 gal. Hydrotesting

can use up to 10,000 gal of water per test. It is assumed for a worse case,

that the pit used for pump tests is drained twice per year; this gives an

annual flow of 0.3 gal/min. This source is considered to be a Category C

miscellaneous clean effluent.

J.2.1.3.7 277-W Welding Cooling Water. The welding cooling water is used to

continually cool the welding machine in the 277-W Fabrication Shop. The

volume discharged is estimated at 2,000 gal/week. This waste contributor is

considered to be a Category D, once-through cooling water waste.

J.2.1.3.8 277-W Steam Jet Condensate. A steam jet (steam ejector) is used

occasionally and the steam condensate produced is discharged. The stream jet

is assumed to be used once per week and produce 5 gal condensate per use. The

average volume discharge is estimated to be 0.0005 gal/min. This waste

contributor is considered to be a Category A, boiler discharge waste.

J.2.1.3.9 277-W Fire Water Blowdown. The fire water lines in 277-W are blown

down once per year. A volume of less than 50 gal is discharged annually.

This source is considered to be a Category C, miscellaneous clean effluent.

J.2.1.3.10 277-W Compressor Cooling Water. Cooling water from the

fabrication shop compressor is continually discharged at a rate of 0.24

gal/week. This waste contributor is considered to be a Category D, once-

through cooling water waste.

J.2.2 WASTEWATER CHARACTERISTICS

This section provides quantitative characterization data available for

the 284-W Power Plant Wastewater.

2-28-92 284-W Power Plant
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J.2.2.1 Stream Characteristics -

The 284-W Power Plant Wastewater consists of single-pass cooling water,

boiler discharges, steam condensate, filter backwash, and floor drains. This

waste stream was sampled at one central location on nine occasions between

July 1988 and March 1990. The chemical and radiological data were obtained

from analyses done at a contract laboratory in Richland, Washington (WHC

1990). The results of a statistical summary of the sampling data are listed

in Table J.2-2.

It is important to note that the samples that were analyzed represented

the combination of only the continuous flow sources listed in Table J.2-1.

The 284-W Power Plant Wastewater Stream-Specific Report identified these

samples as "Routine Operations" data (WHC 1990). The stream-specific report

also presented data obtained during manual boiler blowdown and during

regeneration of the water softeners. These data were not included in Table

J.2-2 because they represent a combination of the batch discharges and the

continuous discharges. Meaningful information regarding the actual

concentrations of the batch discharges could not be extracted from these data.

Additionally, no concentration data were available for the 283-W filter

backwash wastewater.

The flows and concentrations in Table J.2-2 represent the conditions

that existed on the sampling dates during the time interval identified above.

The results of analyses of raw water are provided for comparison and as an

indicator of constituent sources. Constituents that- are present in the raw

river waters and sanitary water, which is derived from the river water, would

be expected to be present in the 284-W Power Plant Wastewater.

Mean, 90% upper confidence limit (CL), and maximum values for the data

are presented. The mean was calculated by adding values for each sample and

dividing by the number of samples. The 90% confidence limit values are the

calculated values that statistically would not be expected to be exceeded for

9 out of 10 samples. The maximum value is the largest analytical value that

was observed. The 90% confidence limit values are compared to comparative

2-28-92 284-W Power Plant
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Table J.2-2. Characteristics of 284-W Power-Plant Wastewater. (sheet 1 of 2)

Flow Rate= 110 galfninl (]

Stream Concentrations ill Raw Effluent Stream Stream

Consttuent Water Comparative 90%CU Mean Total Mean Toxic

Mean 90%CL [3] Maximum [4] Mean [5] Level (ECL) 16] ECL Mass Mass

(ppb) (ppb) (ppb) (ppb) (ppb) (b/yr) (blyr)

ORGANICS
HexadecanoC Acid [2] 4.OOE+01 n/a 4.00E+01 1.9E+01

Pentachloroethane (21 2.08E+01 3.57E+01 1.18E+02 7.0E+00 5.1E+00 1.0E+01

1.2.3,34etrachloropropene [2] 2.30E+01 ne 2.30E+01 1.1E+01

Trichloromethane 6.25E+00 8.30E+00 1.OOE+01 6.0E+00 1AE+00 3.0E+00 3.0E+00

Ulmown [2] 1.55E+03 6.22E+03 3.07E+03 7.5E+02

Aluminum 2.08E+02 2.92E+02 3.61E+02 1.7E+02 5.OE+01 5.8E+00 1.OE+02 6.5E+00

Ammonla [2] 5.01E+01 5.03E+01 5.10E+01 < 5.OE+01 1.3E+03 3.9E-02 2AE+01

Arsenic (EP Toxic) < 5.00E+02 < 5.00E+02 - 5.00E+02

Barium 2.43E+02 5.65E+02 8.33E+02 2.8E+01 1.0E+03 5.7E-01 1.2E+02 6.6E-01

Barium (EP Toxic) 1.OIE+03 1.03E+03 1.04E+03 4.9E+02

Boron 6.02E+01 1.IOE+02 1.50E+02 2.9E+01

Cadmum 4.25E+00 7.94E+00 1.10E+01 O 2.OE+00 1.0E+01 7.2-1 2.0E+00 1.1E+01

Cadmium (EP Toxic) - 1.00E+02 < 1.00E+02 < 1.00E+02
Calcium 1.98E+05 4.93E+05 7.39E+05 1.8E+04 9.5E+04

Chloride 7.31E+05 1.92E+06 2.91E+06 8.OE+02 2.5E+05 7.7E+00 3.5E+05 8.6E+00

Chromium (EP Toxic) < 5.0E+02 -c 5.00E+02 < 5.OOE+02

Cobalt 2.65E+01 3.71E+01 4.60E+01 1.3E+01

Copper 1.12E+01 1.33E+01 1.50E+01 1AE+01 1.0E+03 1.3E-02 5AE+00 2.5E+00

Fluoride 1.64E+02 1.71E+02 1.74E+02 4.5E+02 2.0E+03 8.6E-02 7.9E+01

Iron 1.04E+02 1.58E+02 1.71E+02 1.OE+02 3.OE.+02 5.3E-01 5.OE.01 1.2E.00

Lead (2] 5.16E+00 5.3+80 6.40E+00 1.01 5.OE+01 1.1 201 2.52.00 4.6E+00

Lead (EP Toxic) < 5.00E+02 < 5.OOE+02 < 5.00E+02
Lithium 1.72E+01 2.21E+01 3.90E+01 8.3E+00

Magnesium 7.23E+04 1.85E+05 2.78E+05 4.2E+03 3.5E+04

Manganese 9.50E+00 1.69E+01 2.30E+01 1AE+01 5.OE+01 3AE-01 4.6E+00 8.6E-01

Mercury 4.10E-01 9.ISE-01 1.34E+00 < 1.0E-01 2.02.00 4.6E-01 2.02.01 1.02+02

Mercury (EP Toxic) c 2.OOE+01 - 2.00E+01 < 2.00E+01

Nitrate 5.75E+02 6.96E+02 8.00E+02 7.5E+02 4AE+04 1.6E-02 2.8E+02 3.5E-02

Potassium 8.74E+03 2.16E+04 3.22E+04 8.0E+02 4.2E.03

Selenium (EP Toxic) < 5.00E+02 < 5.OOE+02 < 5.00E+02

Silicon 2.87E+03 3.21E+03 3.22E+03 1AE+03

Siver (EP Toxic) < 5.00E+02 < 5.00E+02 c 5.00E+02

Sodium 2.2E+05 7.39E+05 1.11E+00 2.2E+03 1AE+05

Strontium 1.01E+03 220E+03 3.16E+03 < 3.0E+02 4.9E+02

Sulfate 2.68E+04 3.52E+04 4.17E+04 1.OE+04 2.5E+05 1AE-01 1.3E+04

Uranium 5.18E-01 6.58E-01 6.15E-41 6AE-01 5.9E+01 1.1E-02 2.5E-01

Vanadium 5.00E+00 5.00E+00 5.00E+00 < 5.0E+00 4.0E+01 1.3E-01 2AE+00

Zinc 2.20E+01 4.62E+01 6.60E+01 1AE+01 5.0E+03 9.2E-03 1.1E+01 5AE-01

RADIONUCLIDES
Beta ActMty [8]

(pC./L) (300L) (pC ) 8(2.0
3.15E+00 5.33E+00 5.37E+00 8.2E+00

(p420
4.OE+01 1.3E-01 1.IE-08

TOTAL(10] 6AE+05

284-W Power Plant

1AE+02
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Table J.2-2. Characteristics of 284-W Power -Plant Wastewater. (sheet 2 of 2)

Flow Rate - 110 gal/min [11

Stream Concentrations (1] Raw Effluent Stream Stream
Constituent Water Comparative 90%CU Mean Total Mean Toxic

Mean 90%CL [31 Maximum (41 Mean (51 Level (ECL) [61 ECL Mass Mass
(ppb) (ppb) (ppb) (ppb) (ppb) (byr) (b/yr)

MISCELLANEOUS PARAMETERS
Alkalinity (as CaCO3) ppb) 7.12E+04 7.65E+04 7.80E+04
Conductivity (uS) 4.14E+02 7.42E+02 1.01E+03 8.8E+01
pH (dmensionieea) 9.04E+00 9.29E+00 9.35E+00 7.OE+00 6.5-8.5 [91
Suspended Solds (ppb) 7.25E+03 1.09E+04 1.40E+04
Total Dlssolved Solide (ppb) 9.69E+05 2.37E+06 3.54E+06 5.0E+05 4.7E+00
Temperature (C) 1.39E+01 1.97E+01 2.42E+01 1.6E+01
Total Organic Carbon (ppb) 1.30E+03 1.30E+03 1.30E+03 1.6E+03
Total Carbon (ppb) 1.55E+04 1.64E+04 1.68E+04
Total Organic Halides (as C) (ppb) 5.15E+01 7.40E+01 7.70E+01 3.4E+01

Notes:
Data are from '284-W Powerplant Wastewater Stream-Speclilc Report. WHC-EP-0342, August 1990. Addendum 27. p 3-4.
Same as [1]. except that the data are from the Appendix to the Stream Specific Report, for the stated configuration.
90%CL : 90% Confidence Limit. Upper inil of the one-tailed 90% confidence Interval. Used for all data
sets except pH data wih means below 7.25. Thaw cases use the lower limit of the one-talled 90% confidence Interval.
Maximum values are shown for al constiuents. pH values are those farthest from 7.25.
Raw Water data am from WHC-EP-0052. Rev 1. 'Preliminary Evaluation of Hanford Liquid Discharges to the Ground. August 1988.
Effluent Comparatlve Levels as given In Appendix U.
Constiuents labeled 'EP Toxic show < results, which are below the threshold for EP Toxicity Tests.
Beta Is modeled as Sr-90.
The stream 90%CL pH is within the comparative level range.
A theoretical stream of raw water having the same flow rate as this stream would cany 1.4E+03 b/yr of mean toxic mass.

284-W Power Plant
3-

[1]
[21
[31

[41
[5]
[61
(7)
[8]
[91

[10]

23
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levels to indicate those constituents that may be of concern and to aid in

identifying the type of treatment potentially required. The effluent

comparative levels (ECLs) shown are the same as those in Appendix U.

The influent mean total mass shown in the table was calculated by

multiplying the expected wastewater stream flow rate by the mean concentration

of each constituent to obtain the expected mass of all constituents in the

wastewater stream. The influent mean toxic mass was calculated by multiplying

the influent mean total mass by the toxic weighting factor described in

Appendix U. Mass values were obtained for the radionuclide species by using

standard specific activities for each radionuclide. Toxic weighting factors

also were used for the radionuclides to enable calculation of the toxic mass.

As seen from Table J.2-2, the mean values of pentachloroethane,

trichloromethane, aluminum, chloride, and total dissolved solids exceed

effluent comparative levels.

Pentachloroethane was not detected in the most recent set of samples

taken at the power plant (November 1989 through March 1990). Overall, eight

samples were taken, between July 1988 and March 1990. Pentachloroethane was

detected at 188 ppb in only one of eight samples, which was taken March 6,

1989. The presence of pentachloroethane does not appear to be a chronic

problem. However, a firm conclusion cannot be made since the effluent

comparative level of 7 ppb is lower than the detection limit of 10 ppb.

Trichloromethane is not used in B Plant. However, since sanitary is one

of several water sources contributing to the B Plant Process Condensate, it is

a likely source of trichloromethane in this stream.

Aluminum was detected in three of the four most recent samples, with a

mean result of 208 ppb. Detection ranged from 154 ppb to 361 ppb. These

detections exceed the effluent comparative level of 50 ppb.

Chloride was detected in all of the most recent samples, with a mean

value of 731,000 ppb vs the effluent comparative level of 250,000 ppb. The

2-28-92 284-W Power Plant
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presence of chloride is likely due to residue from regeneration of ion-

exchange columns. Samples taken during ion-exchange regeneration show a

chloride content of 32,700,000 ppb, which is about 4.6 wt% sodium chloride.

Total dissolved solids in four of the most recent samples, had a mean

value of 969,000 ppb. The effluent comparative level is 500,000 ppb.

J.2.2.2 Source Status

The Washington State Dangerous Waste Regulations (WAC 173-303-070)

require that a waste be designated as a "Dangerous Waste" if it is a listed

dangerous waste, if it meets certain dangerous waste criteria, or if it has

certain dangerous waste characteristics. Westinghouse Hanford Company

(Westinghouse Hanford) examined the wastewater stream against each of the

criteria and determined that 284-W Power Plant Wastewater stream was not a

dangerous waste (WHC 1990).

During October 1991 the 284-W Power Plant facility conducted an

additional self-audit to determine if any listed wastes are or may be present.

In accordance with past findings, the audit was conducted on the premise that

only two types of listed wastes conceivably could be present. These two types

are spent solvents and discarded chemical products. The audit was based on a

survey with five questions pertaining to the disposal of spent solvents, other

listed chemical products, and other chemical products to the 284-W Power Plant

Wastewater stream for both past and present practices. The five questions and

supporting guidance are provided in Appendix U. The survey also requested

information about the storage of chemicals that conceivably could leak into

drains that feed into the wastewater discharge system.

Table J.2-3 contains a summary of the responses to these questions

referenced by each source listed in Table 3.2-1. No listed wastes were found

to be added to the wastewater stream. These findings support the proposal in

the 284-W Power Plant Wastewater Stream-Specific Report (WHC 1990) that the

284-W Power Plant Wastewater not be designated a dangerous waste.

2-28-92 284-W Power Plant
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Table J.2-3. Results of Self Audit to Determine Regulatory Status of
284- Power Plant Stream.

M0

1
Spent

Solvents

2
Chemical
Products

3
Historical
Releases/

4
Connection
to Chemical

Remaining Sources Discarded? Discarded? Discharges? Source?_ rtential_?

1. Reservoir Overflow No No No Yes [1] No

2. Filter Backwash No No No Yes [2] No

3. Cooling Water No No No No No

4. Boiler Blowdown No No No Yes [3] No

5. Water Softener Regenerate No No No Yes [4] No

6. 277-W Floor Drains No No No No Yes [5]

7. 277-W Welding Cooling Water No No No No No
8. 277-W Steam Jet Condensate No No No No No

9. 277-W Fire Water Blowdown No No No No No
10. 277-W Compressor Cooling Water No No No No No

Notes:
[1] The reservoir is chlorinated annually for algae control.
[2] Aluminum sulfate is added as a coagulant.
[3] Water conditioning chemicals are added to the boiler feed water. Thes

include sodium sulfite (dechlorination) and a proprietary descaling an

inhibiting chemical (Dearborn Polyquest 6830).

[4] A 9% sodium chloride solution is used to recondition the zeolite bed.

[5] Potential for spills of paint and nonregulated cutting oils. Paint is
appropriate storage cabinets.

-chemicals
I corrosion

stored in

5

Spill
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J.3.0 BAT/AKART PROCEDURE APPLICATION

The following sections describe the steps involved in applying the

procedure described in Appendix U to determine BAT/AKART for the effluent

stream produced at the 284-W Power Plant.

J.3.1 WASTEWATER DESIGNATION RELATIVE TO EFFLUENT COMPARATIVE LEVELS

The results of the characterization of the 284-W Power Plant Wastewater

stream were presented in Section J.2.2. The 284-W Power Plant Wastewater

Stream-Specific Report proposed that this stream not be designated a dangerous

waste (WHC 1990). Section J.2.2.2 indicates that the 284-W Power Plant

Wastewater stream is not a listed waste subject to treatment by best

demonstrated available technology.

Section J.2.2.1 showed that two inorganics, two organics, and total

dissolved solids are anticipated to exceed the comparative levels.

J.3.2 APPLICABLE EFFLUENT GUIDELINES

The first of the four methods discussed in Appendix U to determine

BAT/AKART is to identify existing applicable effluent standards. These

provide limits for effluent concentrations that may result from the

application of BAT/AKART to the wastewater stream. These effluent comparative

levels are discussed in Appendix U. Other industry-specific standards apply

to about 50 industrial source categories. These standards were found to apply

to 3 of the 10 wastewater sources.
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J.3.2.1 284-W Cooling Water, Boiler Blowdown,~ and Water Softener Regenerate.

The 284-W Power Plant cooling water, boiler blowdown, and water softener

regenerate are good candidates for application of the U.S. Environmental

Protection Agency's (EPA) Effluent Guidelines and Standards for Steam Electric

Power Generating (EPA 1991). This guideline is applicable to "discharges

resulting from the operation of a generating unit by an establishment

primarily engaged in the generation of electricity for distribution and sale

that results primarily from a process utilizing fossil-type fuel (coal, oil,

or gas) or nuclear fuel ... " The 284-W Power Plant does not generate

electricity; rather it produces steam for process use rather than turning an

electricity-generating turbine. The cooling water, boiler blowdown, and ion-

exchange (water softener) wastewater will be equivalent to that generated by a

coal-fired or nuclear facility producing electricity.

This guideline identifies the "effluent limitations guidelines

representing the degree of effluent reduction attainable by the application of

the best available technology economically achievable" for once-through

cooling water (EPA 1991). The effluent limitations specify that for a plant

with a capacity of 25 MW or more, the cooling water cannot exceed a maximum

concentration of 0.20 mg/l total residual chlorine. No data for chlorine was

reported in the 284-W Power Plant Wastewater Stream-Specific Report

(WHC 1990). A significant portion of the 284-W process equipment uses

sanitary water for cooling purposes. As described in Section J.2.1, the

production of sanitary water includes a chlorination step. Reduction of the

residual chlorine level in the wastewater may be necessary based on additional

waste stream characterization. If reduction is required, a dechlorination

step will be needed before discharge of the cooling water or all cooling water

must be switched to a raw water source. For costing purposes, it will be

assumed that the total residual chlorine levels in the cooling water exceed

the effluent limitation and switching to raw water is required. This will be

verified by further wastewater samples. A rough-order-of-magnitude (ROM)

installed cost of $20,000 has been estimated to make this switch to raw water

use.
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This guideline (EPA 1991) also groups-bioiler blowdown and ion-exchange

water treatment wastes as "low-volume wastes." Best available technology for

this waste type is not addressed in the guideline; rather the best practicable

control technology (BPT) and new source performance standards (NSPS) are

established for low-volume wastes. These can be considered to be equivalent

to BAT/AKART. The best practicable control technology and new source

performance standards identify identical low volume waste effluent limitations

as shown in Table J.3-1.

Table J.3-1. Best Practicable Control Technology and
New Source Performance Standards Effluent Limitations.

Average of Daily
Values for 30

Pollutant or Pollutant Maximum for Any Consecutive Days Shall
property 1 Day (mg/L) Not Exceed (mg/L)

Total Suspended Solids (TSS) 100.0 30.0
Oil and Grease 20.0 15.0

This guideline (EPA 1991) is applicable to the boiler blowdown and water

softener regenerate. The wastewater characteristics presented in Table J.2-2

indicate that the suspended solids and oil and grease [(based on total organic

carbon (TOC)] levels can be expected to be below the required effluent

guideline concentrations. A sedimentation basin or filter and an oil/water

separator will be required before discharge if the total suspended solids and

oil and grease concentrations are found to exceed the limits given in Table

J.3-1.

The necessity for these unit operations must be determined by additional

characterization of the waste stream. For purposes of this report, the boiler

blowdown and water softener regenerate waste streams are assumed to be

acceptable for direct discharge to the Project W-049H collection system for

disposal.
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J.3.2.2 Remaining Wastewater Sources -

None of these standards are applicable to the seven remaining 284-W

Power Plant waste stream sources because the operations that produce these

wastewaters are unique to this facility. (The operations are not typical of

any of the industrial source categories.)

J.3.2.3 Summary

BAT/AKART was determined for the power plant cooling water, boiler

blowdown, and water softener regenerate using the EPA Effluent Guidelines and

Standards for Steam Electric Power Generating (EPA 1991). This precludes

additional selection steps for the cooling water, boiler blowdown, and water

softener regenerate.

None of the 50 effluent source categories, however, were found to be

applicable to the seven remaining wastewater sources. The effluent

comparative levels identified in Table J-2.2 offer guidance in the development

and evaluation of alternatives for these seven sources in the subsequent

BAT/AKART selection steps.

J.3.3 APPLICABLE TRANSFERABLE TECHNOLOGIES

This method can be used to determine BAT/AKART by identifying

technologies that can be duplicated or adapted (i.e., transferred) from

systems that either are operating or have been approved for design and

construction in other similar applications.

J.3.3.1 283-W Filter Backwash

The water treatment facilities for the cities of Kennewick, Richland,

and Pasco, Washington, all municipalities immediately downstream from the
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Hanford Site -raw water intake, were reviewed- for applicability of technology

transfer to the 283-W Water Treatment Facility. These municipal facilities

treat water drawn from the Columbia River as does the 283-W facility.

The city of Kennewick's process train includes ozonation, coagulation

and flocculation using ferric chloride and polymers, multimedia filtration,

chlorination, and a final pH adjustment. The filter backwash is clarified

with the basin overflow going either to the plant headend or to the city

municipal wastewater treatment plant. The sludge removed from the clarifier

is discharged to the city municipal wastewater treatment plant.

The city of Richland's process train is similar to that used at 283-W.

The treatment process includes alum addition, settling in contact basins,

multimedia filtration, and chlorination. The solids in the filter backwash

are removed in a clarifier or sedimentation basin with the basin overflow

discharged to the Columbia River. This discharge is limited to less than 30

mg/L of total suspended solids.

The city of Pasco's water treatment is also similar to that of the 283-W

facility. The Pasco facility treatment uses addition of alum and flocculants,

a flocculation basin, a sedimentation basin, multimedia filtration, and

chlorination. The filter backwash from this plant is discharged directly to

the Columbia River.

The filter backwash wastewater generated at the 283-W Water Treatment

Facility should be nearly identical to that from the Pasco and Richland water

treatment plants. The filter backwash from the Kennewick water treatment

plant is expected to contain more iron and less aluminum due to the use of

ferric chloride at Kennewick and alum at 283-W.

Based on the cities of Richland and Kennewick filter backwash treatment

systems, BAT/AKART for the 283-W filter backwash wastewater is sedimentation.

Sedimentation ponds for treatment of filter backwash typically are sized to

retain the wastewater for 24 hours (ASCE 1990). With the use of polymers, up

to 80% of the solids should be recovered. Based on the goal of waste
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minimization, BAT/AKART is to route the clarified wastewater back to the 282-W

Reservoir rather than discharge to the Treated Effluent Disposal Facility. A

process flow diagram for the filter backwash treatment system is shown in

Figure J.3-1.

Additional instrumentation also is required to improve monitoring and

control of the wastewater generated during filter backwashing. This

instrumentation includes turbidity meters and flow tubes with flow totalizers

on each of the filter discharge lines. The turbidity of the filtered water

and the quantity of water processed by each filter will provide a guide for

backwash frequency. Head loss monitoring using differential pressure-cell

devices is necessary to indicate the amount of restriction within the filters.

Monitoring of the head loss also will assist in determining when backwashing

is required. Flow monitoring also is necessary on the backwash pump. This

monitor will consist of a flow tube with a totalizing device. This allows the

operator to monitor the overall volume of water used in backwashing. These

monitors, when used in combination, assist the operator in determining when

backwashing is required and how much backwash water is required.

The filter backwash sludge will not be considered a radioactive waste.

Designation of this waste requires that characterization data that currently

is not available be obtained. Due to the source of the sludge, Columbia River

water and alum, it is anticipated that it will not be designated a dangerous

waste.

As described above, the cities of Kennewick, Richland, and Pasco dispose

of the filter backwash sludge in different ways. The city of Kennewick

discharges it to the city municipal wastewater treatment plant. The city of

Richland discharges the sludge to a drying bed then collects the dried

material and disposes of it in a landfill. While the city of Pasco discharges

the sludge directly to the Columbia River.

Neither the discharge to a municipal wastewater treatment plant nor to

the Columbia River are applicable to this secondary waste due to the remote

location of the 200 West Area. Therefore BAT/AKART for the filter backwash
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secondary waste is dewatering using a drying bed and disposal of the dried

material to a landfill. Treatability testing will be required to verify that

dried sludge in fact is suitable for disposal in a sanitary landfill or

whether a hazardous waste landfill is required.

The rough-order-of-magnitude installed cost for this treatment system is

$1,600,000. This cost includes additional filter controls, an equalization

tank, a 30-gal/min sedimentation system, and piping to route the clarified

effluent to the 282-W Reservoir. The annual operating cost is estimated to be

$40,000. These estimates are based on cost curves and costing methods

described in Appendix U.

J.3.3.2 Remaining Wastewater Sources

The six remaining 284-W Power Plant Wastewater sources consist of a

combination of effluent source streams. The combination of the six remaining

284-W Power Plant Wastewater sources produces a waste that has unique site-

specific characteristics. No waste streams were identified that were

sufficiently similar to these sources to allow for direct application of the

technology transfer method.

J.3.3.3 Sunuary

BAT/AKART was determined for the 283-W filter backwash using the

technology transfer method. This selection of BAT/AKART precludes additional

selection steps for the filter backwash source. BAT/AKART for the six

remaining sources will be evaluated using the treatability studies method.

J.3.4 APPLICABLE TREATABILITY STUDIES

The inability to determine BAT/AKART by application of the effluent

guidelines method or the technology transfer method for the reservoir overflow
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and the five Building 277-W sources, as deseribed above, leads to the

application of the treatability studies method. No existing wastewater is

sufficiently similar to the 284-W Power Plant Wastewater stream and there is

no definite trend in control efforts for waste stream types similar to 284-W

Power Plant Wastewater. The treatment systems at U.S. Department of Energy's

(DOE) Savannah River Plant, Oak Ridge National Laboratory, and the system

planned under Project C-018H for the Hanford Site do provide a basis for

further development using the generic treatment system method described in the

ensuing section.

J.3.5 APPLICABLE GENERIC TREATMENT ALTERNATIVES

The generic treatment systems method is a procedure for determining

BAT/AKART in cases where little or no relevant data is available regarding

treatment of similar wastewater streams.

As described in the preceding sections, effluent guidelines were used to

determine BAT/AKART for the three sources from the 284-W Power Plant.

BAT/AKART for the 283-W filter backwash was determined by technology transfer.

Effluent guidelines, technology transfer, and treatability studies were not

appropriate methods for determining BAT/AKART for six of the 284-W Power Plant

Wastewater sources. Therefore, it was necessary to apply the generic

treatment systems method, as described in Appendix U, to the reservoir

overflow and the five Building 277-W sources.

The procedure began with a review of the technologies screened in

Appendix U to determine the types of treatment required to reduce

concentrations of constituents that exceed the effluent comparative levels

shown in Table J.2-2. The next step involved selecting appropriate

technologies and linking them into three alternatives. Detailed evaluations

of a treatment alternative, a source control alternative, and the current

status alternative are reported in Section J.5. All three of these

alternatives incorporate the BAT/AKARTs previously identified for the 284-W
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cooling water, boiler blowdown, water softener regenerate, and 283-W filter

backwash.

The process continued with a comparison of the three alternatives and

selection of one as satisfying the requirement for BAT/AKART. The comparison

and selection processes are described in Section J.6.
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J.4.0 TECHNOLOGY ALTERNATIVES

This section identifies alternatives evaluated for the reservoir

overflow and the five sources from Building 277-W. These are the six

remaining 284-W Power Plant Wastewater sources discussed in Section J.2.1.3.

The alternatives considered for the wastewater stream are: 1) maintain

current status, 2) implement additional source controls, and 3) install an

end-of-pipe treatment process to remove contaminants. BAT/AKART was

determined for the other sources in Section J.3 and is not described further

in this section.

A screening of all of the presently available technologies at the

Savannah River Plant, Oak Ridge National Laboratory, and elsewhere to remove

these constituents was conducted under Project C-018H at the Hanford Site.

A summary of the screening results is contained within Appendix U. The

screening process used in the preparation of the BAT/AKART report for Project

C-018H identified four technologies as being appropriate for removing

suspended solids: fabric filtration, microfiltration, ultrafiltration, and

deep-bed filtration. Two technology alternatives were identified to remove

dissolved solids: ion-exchange and reverse osmosis. Two technology

alternatives were retained for removing organics from the wastewater stream:

granular activated carbon (GAC) adsorption and ultraviolet (uv)-light

activated oxidation of organics. The selected treatment technologies, which

are described further in Appendix U, are combined into one end-of-pipe

treatment alternative.

J.4.1 ALTERNATIVE 1 - CURRENT STATUS

For Alternative 1 it is assumed that no additional source control

measures or treatment will be implemented at the facilities. The current

status as described in Section J.2 would be maintained.
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J.4.2 ALTERNATIVE 2 - ADDITIONAL SOURCE CONTROL

Alternative 2 proposes to install automated, instead of manual, level

control for the 282-W Reservoir and retain the overflow line to the 284-WB

Percolation Ponds. The 277-W compressor will be replaced with an air-cooled

unit and a closed-loop refrigeration cooling unit will be installed on the

277-W welding machines. Wastewater discharge from pump tests and hydrotests

will be limited to 25 gal/min to avoid flooding the sewer. No secondary waste

will be produced by Alternative 2. The reduced stream from Building 277-W

will remain combined with the 284-W Power Plant Wastewater for discharge to

the Project W-049H Treated Effluent Disposal Facility. The only water

continued to be discharged to the 284-WB Percolation Ponds under Alternative 2

would be raw water. This would occur only in the unlikely event that the 282-

W Reservoir level controls failed. This source control identified in

Alternative 2 will be implemented in conjunction with the filter backwash

treatment identified by Technology Transfer for implementation at the 283-W

filter plant.

J.4.3 ALTERNATIVE 3 - 277-W END-OF-PIPE TREATMENT

Alternative 3 also proposes to install automated instead of manual level

control for the 282-W Reservoir and retain the overflow line to the 284-WB

Percolation Ponds. An end-of-pipe treatment system for the Building 277-W

effluent will be installed. Treatment will consist of cartridge filtration

for removal of suspended solids, GAC removal of organics, and ion-exchange for

removal of inorganics. The filtered solids and spent ion-exchange resin will

be dewatered, packaged, and sent to disposal in drums. No liquid secondary

waste will be produced. The treated waste stream from Building 277-W will

remain combined with the 284-W Power Plant Wastewater for discharge to the

Project W-049H Treated Effluent Disposal Facility. The only water continued

to be discharged to the 284-WB Percolation Ponds under Alternative 3 would be

raw water. This would occur only in the unlikely event that the 282-W

Reservoir level controls failed. The end-of-pipe treatment identified in

Alternative 3 will be implemented in conjunction with the filter backwash
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treatment identified by Technology Transfer-for implementation at the 283-W

filter plant.

Two technology alternatives for treating organic constituents remain

from the Appendix U evaluation: uv/oxidation and GAC adsorption. GAC is an

effective treatment technology for removing organic constituents but has the

drawback of producing saturated carbon as a solid secondary waste.

UV/oxidation is also an effective treatment method for most organics. However

for removal of the low concentrations of organics anticipated for this

wastewater, uv/oxidation is not preferred because of cost effectiveness

considerations.

Two technology alternatives for treating inorganic constituents, ion-

exchange and reverse osmosis, remain from the Appendix U evaluation. Of these

two alternatives, reverse osmosis was eliminated from further consideration

because it is not as effective as ion-exchange in removing low levels of

dissolved metal constituents from small volumes of wastewater. Ion-exchange

systems are readily available that will treat the inorganic constituents

anticipated for this waste stream.
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J.5.0 DESCRIPTION OF-ALTERNATIVES

This section describes the three wastewater alternatives in detail.

Tables are provided to define the performance of each alternative for removing

the constituents of concern. Process descriptions are provided for 6ach

alternative, and they are characterized for treated water quality,

reliability, safety, process development status, ease of maintenance,

flexibility, permitting, interdependence, secondary waste, and cost. The

methods and assumptions described in Appendix U were used by a panel of

engineers to evaluate all alternatives.

J.5.1 ALTERNATIVE 1 - CURRENT STATUS

A brief process description of Alternative 1 is provided in Section

J.5.1.1. The qualitative attributes of Alternative 1 (treated water quality,

reliability, safety, process development status, ease of maintenance,

flexibility, permitting, and interdependence) are described in Sections

3.5.1.2 through J.5.1.9. The character and quantity of secondary wastes that

are expected if the alternative is implemented are described in Section

J.5.1.10. Section 3.5.1.11 provides the estimated cost associated with the

implementation of the Alternative 1. The current status serves as a basis for

comparing the two other alternatives.

J.5.1.1 Process Description

In Alternative 1 it is assumed that no additional source control

measures will be implemented. The current status as described in Section J.2

would be maintained. Estimated current status of sources is listed in Table

J.2-1.
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J.5.1.2 Treated Water Quality

The anticipated water quality for the routine wastewater flow was

summarized in Table J.2-2. The effluent comparative levels are exceeded for

aluminum, chloride, total dissolved solids, trichloromethane, and

pentachloroethane. These exceedances were explained in Section J.2.2.1. None

of the toxic mass listed in Table J.2-2 would be removed by Alternative 1.

With the toxic mass and flow rate listed in Table J.2-2 and the method

described in Appendix U, the water quality ratio is 1.3. Since this value is

above I but less than 100, the water quality for Alternative 1 is judged to be

medium.

The water quality presented in Table J.2-2 is for the routine wastewater

flow. This data does not include constituents from the batch discharges

associated with backwashing of the 283-W filters or regeneration of the 284-W

water softener.

J.5.1.3 Reliability

Alternative 1 has already been implemented. Established source control

methods including material substitution and training, were used. The

reliability rating of these methods is high.

J.5.1.4 Safety

Established source controls such as material substitution and training

were implemented. The safety of this technology was given a high rating.

J.5.1.5 Process Development Status

Established source control technologies such as material substitution

were selected. The process development status of Alternative I is be high.
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3.5.1.6 Ease of Maintenance

The ease of maintenance of Alternative 1 was given a high rating. No

maintenance is required.

J.5.1.7 Flexibility

The flexibility rating of Alternative 1 is low in comparison to the

other alternatives. It does not control the flows and concentrations of

active waste streams, and cannot adapt to changing process needs in the

facilities.

3.5.1.8 Permitting

The concentrations of aluminum, chloride, total dissolved solids,

trichloromethane, and pentachloroethane exceed effluent comparative levels. No

toxic mass would be removed. The permitting attribute Alternative 1 low.

J.5.1.9 Interdependence

Alternative 1 is independent of other facilities. The interdependence

rating of Alternative 1 is high.

J.5.1.10 Secondary Wastes

Under Alternative 1 it is assumed that no additional source control or

treatment measures would be implemented. No secondary wastes would be

produced and the rating for Alternative 1 is high.
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J.5.1.11 Cost

For Alternative 1 it is assumed that no additional source control or

treatment measures would be implemented. No additional costs would be

incurred. Therefore the cost rating of Alternative 1 is high.

J.5.2 ALTERNATIVE 2 - ADDITIONAL SOURCE CONTROL

A process description of Alternative I is provided in Section J.5.2.1.

The qualitative attributes (treated water quality, reliability, safety,

process development status, ease of maintenance, flexibility, permitting, and

interdependence) of Alternative 2 are described in Section J.5.2.2 through

J.5.2.9. The character and quantity of secondary wastes that are expected if

Alternative 2 is implemented are described in Section J.5.2.10. Section

J.5.2.11 relates the estimated cost associated with the implementation of

Alternative 2. Alternative 1 - current status serves as the basis for

comparison for Alternative 2.

J.5.2.1 Process Description

The additional source control measures identified for the remaining

wastewater sources are described in Section J.4 and are summarized in Table

J.5-1.

Figure J.5-1 shows the flow of effluent sources after the existing and

additional source control measures have been implemented and technology

transfer applied to the 283-W filter backwash. The flow rates and

concentrations will change as a consequence of implementing the source control

measures. Table J.5-2 shows estimated concentrations after the additional

source control measures have been implemented. As identified in the table

footnotes, the concentrations were calculated assuming a flow of 55 gal/min

cooling water, 20 gal/min boiler blowdown, and 2 gal/min softener regenerate.
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Table J.5-1.

Current Source

Alternative 2 - Estimated Effects of Additional Source Control.

EBuIldinn
Source Treatment

Measure

BAT/AKART
Option
(1)

Effluent
Water
TVe

Estimated
Resulting
Flow Rate

(qal/min) [21
..~. I fi n measurg

Reservoir Overflow
Filter Backwash
Cooling Water
Boiler Blowdown
Water Softener Regenerate
Floor Drains
Welding Cooling Water
Steam Jet Condensate
Fire Water Blowdown
Compressor Cooling Water

282-W
283-W
284-W
284-W
284-W
277-W
277-W
277-W
277-W
277-W

Auto Level Control
EOP Treat

None
None
None

Flow Regulation
Closed Loop Cooling

None
None

Replace Equip

C-0
F-3 (3)
A-4 (4)
A-4 (4)
A-4 (4)

C-0
D-2
A-4
C-3
D-4

Raw
Sanitary
Sanitary

6X Sanitary
36X Sanitary

Raw
Raw

Sanitary
Raw
Raw

TOTAL
Notes:
[1] BAT/AKART options from Appendix U.
[2] Average flow rate based on total annual flow divided by 526,000 minutes (1 year).

[3] Technology transfer.
[4] Effluent guidelines.

1%)

1.
2.
3.
4.
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6.
7.
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10.

C~a
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0.OE+0
0.OE+O
5.5E+1
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0.OE+0
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9.5E-5
0.0E+O

7.7E+I
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Table J.5-2. Alternative 2 - Estimated Stream Characteristics After
Additional Source Control.

Flow Rate. 77 gal/min [II

Estimated Effluent Stream Stream

Constituent Mean Comparative Total Toxic
Concentration (1) Level [21 Mass (41 Mass (51

(ppb) (ppb) (blyr) (b/r)

OPGANICS
Trichloromethane- 2.8E+01 [31 6.0E+00 9.SE+00 9.3E+00

INORGANICS
Barium 9.3E+01 1.0E+03 3.1E+01 1.8E-01

Boron 5.7E+01 1.9E+01 1.4E-01

Calcium 6.0E+04 2.0E+04

Chlodde- 2.4E+05 8.1E+04 2.0E+00

Fluoride 4.1E+02 2.0E+03 1.4E+02

Iron 10.E+02 3.0E+02 3.5E+01 8.6E-01

Magnesium 1.4E+04 4.7E+03

Nitrate 1.6E+03 4.4E+04 5.4E+02 6.8E-02

Potassium 2.3E+03 7.9E+02

Silcon 6.9E+03 2.3E+03

Silver 3.2E+01 5.0E+01 1.1E+01 5.8E-01

Sodlum- 1.6E+05 5.4E+04

Strontium 3.0E+02 1.0E+02

Sulfate 4.5E+04 2.5E+05 1.5E+04

Uranium 8.1E-01 5.9E+01 2.84E-1

Zinc 1.9E+02 5.0E+03 6.3+01 3.2E+00

RADIONUCLIDES (pCIL) (pCtL)
Beta Acdvty 1.4E+01 4.0E+01 3.3E-08 8.7E+00

TOTAL 1.8E+05 2.5E+01

MISCELLANEOUS PARAMETERS
Alkilinity (as CaCO3) (ppb) 1.7E+05
Conductivity (PS) 4.7E+02
Total Ossolved Solids- (ppb) 5.1E+05 [31 5.0E+05

Total Carbon (ppb) 4.E+04
Total Organic Halides (as CI) (ppb) 1.4E+02

[61

Notes:
111 Estimate Is based on the cormbination of:

55 gallmin cooing water (sanitary water)
20 galnin blowdown (6 X the concentration of sanitary water)

2 galafIn softener fegenerant (36 x the concentration of sanitary water).
Exceptions are (per Section J.5.2):
Trichloromethane and total organic halides are assumed to have the same concentrations as sanitary water.

Chlodde in the softener regenerant is assumed to be 9E+06 ppb.
Sodium In the softener regenerant is assumed to be 6E+06 ppb.
Total dissolved soids in the softener regenerant is asumed to be 1.5E+07 ppb.

[21 Effluent Comparative Levels as given In Append U.
(31 Constituent concentration is above the conparative leveL.
[41 Total mass is the annual average amount estimated as In Appendc U.

[51 Toxic mass Is the annual average amount, estimated as In AppendtK U.
[61 A theoretical stream of raw water having the same flow rate as this stream would cany

9.7E+02 blyr of mean toxic mass
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The cooling water was assumed to have the same concentrations as sanitary I

water. The boiler blowdown was assumed to have constituent concentrations six

times that of sanitary water based on a 16% blowdown. A concentration 36

times that of sanitary water was assumed for the for the softener regenerate.

The factor of 36 is the ratio of water treated (400,000 gal) between each

regeneration to the volume of wastewater discharged during regeneration

(11,000 gal). The concentration of trichloromethane and total organic halides

were assumed to remain at the concentrations found in sanitary water because

neither the boiler blowdown nor the softener regenerate would be expected to

concentrate these volatile organics. Additionally, the concentrations of

sodium, chloride, and total dissolved solids in the 2 gal/min softener

regenerate flow are set at 6x106 ppb, 9x106 ppb, and 1.5x10 7 ppb respectively.

The sodium, chloride, and total dissolved solids concentrations assume that a

9 wt% sodium chloride solution is discharged during 30 minutes of the 3 hr

regeneration process. The balance of the water discharged is sanitary water

used for rising the water softeners. The average concentration of sodium

chloride is then 1.5 wt% (9% x 30 min/180 min). This table also shows the

effluent comparative levels, the annual mass of chemical and radiological

constituents discharged in the 284-W Power Plant Wastewater stream after

Alternative 2 is implemented, and -the annual toxic mass discharged.

It should be noted that the stream-specific report for this waste stream

(WHC 1990) included sample data for "blowdown" and "water softener

regenerate." These data were from four samples taken between November 1987

and April 1988. The stream specific report did not use these data sets for

waste stream designation because the samples were analyzed before a data

validation program was in place. No additional information was provided

regarding these samples. For these data to be used in estimating

concentrations after source controls are implemented, additional sampling

information is required. The information needed is related to stream

conditions during sampling. The stream specific report indicates that all

samples were taken from one location down-stream of the 284-W Power Plant.

Therefore, the "blowdown" and "water softener regenerate" samples are actually

composed of the identified wastewater and the routine water flow. To
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extrapolate the actual blowdown and water softener regenerate concentrations

requires information regarding the ratio of routine flow rate to that of the

blowdown and water softener regenerate. This information was not available.

The primary attributes of Alternative 2 are discussed in the following

sections. BAT/AKART selected for sources 2, 3, 4, and 5 was previously

selected by effluent guidelines and technology transfer. These four sources

are included in the figures and tables but are excluded from attribute

judgements for this description of generic treatment alternatives.

J.5.2.2 Treated Water Quality

The anticipated water quality is summarized in Table J.5-2. The

effluent comparative levels are exceeded only for trichloromethane and total

dissolved solids. Trichloromethane is present at the same concentration as

Hanford Site sanitary water. Total dissolved solids exceeded the effluent

comparative level by 2%. The primary contributor of dissolved solids is the

water softener regenerate. Alternative 2 would remove 82% of the 140 lb/yr of

total influent toxic mass listed in Table J.2-2. With the toxic mass and flow

rate listed in Table J.5-2 and the method described in Appendix U, the water

quality ratio is 0.32. Since this value is less than 1, the water quality for

Alternative 2 is judged to be high.

J.5.2.3 Reliability

The additional source control methods described in Section J.4.2 are of

simple design and easy to operate. The reliability rating of these methods is

high.
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J.5.2.4 Safety

Established source control methods such as automated level control and

equipment replacement were selected for Alternative 2. The safety rating of

these proven measures is high.

J.5.2.5 Process Development Status

Established source control measures such as automated level control and

equipment replacement were selected. The development status of Alternative 2

was given a high rating.

J.5.2.6 Ease of Maintenance

The source control measures implemented in Alternative 2 as described in

Section J.4.2 are well-established technologies that require minimal

maintenance. The ease of maintenance of Alternative 2 was given a high

rating.

J.5.2.7 Flexibility

Flow and concentrations within the expected range will be accepted by

Alternative 2. The flexibility rating of Alternative 2 is medium. It

eliminates the reservoir overflow and 277-W cooling waters, and reduces the

277-W floor drain flow.
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J.5.2.8 Permitting

The projected concentration of trichloromethane exceeds the effluent

comparative levels. Alternative 2 would remove more than 80% of the toxic

mass listed in Table J.2-2. The permitting attribute of Alternative 2 was

given a medium rating.

J.5.2.9 Interdependence

No secondary waste will be generated therefore no coordination with

waste disposal/storage operations is required. The interdependence rating of

Alternative 2 is high.

J.5.2.10 Secondary Wastes

No secondary waste would be produced by Alternative 2. The secondary

waste rating of Alternative 2 is high.

J.5.2.11 Cost

A rough-order-of-magnitude installed cost of $3,200,000 has been

estimated for implementing Alternative 2. This cost is for an air-cooled air

compressor, an air-cooled chiller for the welding machines, automated level

control for the 282-W Reservoir, and a surge tank. Additional costs are

associated with the 284-W cooling water and 283-W filter backwash BAT/AKART.

Installed costs and annual operating costs for these two sources were also

provided in Section J.3. Annual operating costs are estimated to be $68,000.

No secondary waste disposal costs are associated with Alternative 2. These

cost estimates are based on the cost methods and assumptions described in

Appendix U.
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A rough-order-of-magnitude equivalent-uLniform annualized cost (EUAC) of

$420,000 has been estimated for Alternative 2. Alternative 2 would remove an

estimated 115 lb/yr of toxic mass listed in Table J.2-2. This results in a

cost effectiveness of #3,700/lb of toxic mass removed. The cost rating of

Alternative 2 is low.

J.5.3 ALTERNATIVE 3 - 277-W END-OF-PIPE TREATMENT

A process description of Alternative 3 is provided in Section J.5.3.1.

The qualitative attributes (treated water quality, reliability, safety,

process development status, ease of maintenance, flexibility, permitting, and

interdependence) of Alternative 3 are described in Sections J.5.3.2 through

J.5.3.9. The character and quantity of secondary wastes that are expected if

Alternative 3 is implemented are described in Section J.5.3.10. Section

J.5.3.11 relates the estimated cost of Alternative 3. Alternative I - current

status serves as the basis for comparison for Alternative 3.

J.5.3.1 Process Description

All of the Building 277-W effluents will be treated with an end-of-pipe

treatment process. These five sources have an averaged flow rate of 0.7

gal/min. The treatment process consists of cartridge filtration for removal

of *suspended solids, GAC adsorption of organics, and single-stage ion-exchange

for removal of dissolved metals. Figure J.5-2 shows the flow of effluents

after Alternative 3 is implemented. Figure J.5-3 shows a process flow diagram

for the 277-W end-of-pipe treatment system. No samples of the Building 277-W

effluents have been taken, therefore it is assumed that treatment is required

for the three contaminant types, suspended solids, organics, and inorganics.

Table 3.5-3 shows the flow characteristics of the effluents following

implementation of Alternative 3. The Building 277-W flow makes up just 1% of

the total 77 gal/min flow for the entire waste stream. Therefore, the
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Clean Effluents Potentially Contaminated Effluents

C. Miscellaneous Clean Sources

*l. Reservoir Overflow
6. 277W Floor Drains
9. 277W Fire Water Blowdown J

D. Once-Through Cooling Water

3| Cooling Water
7. 277W Welding Cooling Water

10. 277W Compressor Cooling Water - -

Note: Shaded sources are eliminated by this alternative.

* Sources eliminated or modified by this alternative.
Sources 3, 4, and 5 BAT/AKART selected by Effluent Guidelines Method.

Source 2 BAT/AKART selected by Technology Transfer Method.

End-of-Pipe Treatment
(effluent recycled to water

treatment facility)

End-of-Pipe Treatment

Discharge to W-049H

Discharge to 284-WB Pond

11iI= flow monitors
M = flow proportional sampler

Figure J.5-2. Alternative 3 - Flow chematic
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estimated effluent concentrations discharged to the Treated Effluent Disposal

Facility by Alternative 3 will be the same as those given in Table J.5-2.

The primary attributes of Alternative 3 are discussed in the following

sections, again without reference to the four sources (2, 3, 4, and 5) for

which BAT/AKART has already been selected.

J.5.3.2 Treated Water Quality

The anticipated quality of water discharged to the Project W-049H

Treated Effluent Disposal Facility is the same as that given in Table J.5-2.

Effluent comparative levels are only exceeded for trichloromethane and total

dissolved solids. Trichloromethane is present at the same concentration as

Hanford Site sanitary water which is the major water source for the untreated

effluent. Total dissolved solids are estimated to exceed the effluent

comparative level by 2%. The primary source of dissolved solids is the water

softener regenerate. Alternative 3 would remove 82% of the 140 lb/yr total

influent toxic mass listed in Table J.2-2. With the toxic mass and flow rate

listed in Table J.5-2 and the method described in Appendix U, the water

quality ratio is 0.32. Since this value is less than 1, the treated water

quality is rated as high.

J.5.3.3 Reliability

The filtration component of Alternative 3 operates passively; thus it is

reliable. The most common failure of filters is plugging. The filters are

equipped with backflushing devices and are oversized and redundant, so

plugging will be uncommon. Moreover, plugging will not result in releases of

contaminated water but will merely reduce the flow of water through the

treatment system until the filters are backflushed or replaced. Carbon

adsorption and ion-exchange also are passive processes in Alternative 3. As

long as the GAC and ion-exchange resin are replaced when they are loaded, the

system will work effectively. Monitoring of the water quality from the carbon
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Table J.5-3. Alternative 3 - Estimated Effects of 277-W End-Of-Pipe Treatment.

t. S re'i R.uildI~n
Source Treatment

Measre ~r

BAT/AKART
Option

[il

Effluent
Water
TyDe

Estimated
Resulting
Flow Rate

(gal/min) [2]
4.Uren CUrce Rgi I -n -

Reservoir Overflow
Filter Backwash
Cooling Water
Boiler Blowdown
Water Softener Regenerate
Floor Drains
Welding Cooling Water
Steam Jet Condensate
Fire Water Blowdown
Compressor Cooling Water

282-W
283-W
284-W
284-W
284-W
277-W
277-W
277-W
277-W
277-W

Auto Level Control
EOP Treat [3]

None
None
None

EOP Treat
EOP Treat
EOP Treat
EOP Treat
EOP Treat

C-0
F-3 [4]
A-4 [5]
A-4 [5]
A-4 [5]

F-3
F-3
F-3
F-3
F-3

Raw
Sanitary
Sanitary

6X Sanitary
36X Sanitary

Raw
Raw

Sanitary
Raw
Raw

TOTAL
Notes:
[1] BAT/AKART options from Appendix U.
[2] Average flow rate based on total annual flow divided by 526,000 minutes (1 year).

[3] The filter backwash end-of-pipe treatment system is separate from that for the five

Building 277-W sources.
[4] Technology transfer, Section J.3.3.
[5] Effluent guidelines, Section J.3.2.

r~o
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3.
4.
5.
6.
7.
8.
9.
10.

P3a

O.OE+O
0.0E+O
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2.0E+1
2.OE+O
3.OE-I1
2.OE-1
5.OE-4
9.5E-5
2.4E-1

7.7E+l

=C,
(/1

0

~0
=
'Ii

0
0

CD
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and ion-exchange columns is critical to establishing the schedule for

replacing the GAC and resin. The reliability rating is medium because of the

increased process equipment requirements.

J.5.3.4 Safety

- The technologies used have a long history of safe operation. The

process vessels for the 277-W treatment system are pressure vessels, which

would be pre-tested to ensure their integrity. One possible safety concern

is handling filtered solids and spent carbon and resin. Most of the handling

of the solids, carbon, and resin will be done mechanically, but technicians

will need personal protective equipment. Nonetheless, accidental releases

from the process vessels are not expected to be significant. The safety

rating of Alternative 3 is medium.

J.5.3.5 Process Development Status

Established treatment technologies, as described in Section J.4.3, were

selected. The development status rating of Alternative 3 is high.

J.5.3.6 Ease of Maintenance

A moderate

and ion-exchange

2-28-92

level of routine maintenance is required by the filter, GAC,

systems. The ease of maintenance was given a medium rating.
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J.5.3.7 Flexibility

The treatment technologies described in Section J.4.3 permit effective

treatment of a wide range of organic and inorganic constituents and

concentrations from the 277-W facility. The flexibility rating of Alternative

3 high.

J.5.3.8 Permitting

The projected concentration of trichloromethane for the full waste

stream exceeds the effluent comparative level. Alternative 3 would remove

over 80% of the toxic mass listed in Table J.2-2. The permitting attribute of

Alternative 3 was given a high rating.

J.5.3.9 Interdependence

Alternative 3 is dependent on the successful operation of the 277-W

treatment system. The treatment systems will generate solid waste requiring

disposal. Coordination with waste disposal/storage operations is required.

The interdependence rating of Alternative 3 is medium.

J.5.3.10 Secondary Waste

Solid secondary waste will be produced by Alternative 3. No aqueous

secondary wastes will be generated. Secondary waste includes cartridge

filters, spent carbon and resins. The waste may contain sufficient levels of

heavy metals to render it a dangerous waste. It is possible that some of the

waste may fail the toxic characteristic leaching procedure (TCLP). If so, the

waste may require further treatment, such as grouting. The treatment

described for Alternative 3 would remove an estimated 130 lb/yr of the total

mass listed in Table J.5-2. This assumes 95% removal of the constituents in a

0.7 gal/min flow of sanitary water. By the methods and assumptions described
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in Appendix U, an estimated 37 ft
3/yr of dangerous waste will be produced.

The secondary waste rating for Alternative 3 is low.

J.5.3.11 Cost

A rough-order-of-magnitude installed cost of $3,900,000 has been

estimated for implementing Alternative 3. This cost is for piping, a filter,

a GAC system, an ion-exchange system, and an equalization tank for a 1 gal/min

Building 277-W treatment train. This cost also includes automated level

control for the 282-W Reservoir and a surge tank for the full 77 gal/min waste

stream flow. Additional costs are associated with the 284-W cooling water and

283-W filter backwash BAT/AKART. The installed costs and annual operating

costs for these two sources were also provided in Section J.3.

Annual operating costs are estimated to be $98,000. Secondary waste

disposal costs are estimated to be $3,000 annually for disposal of 37 ft
3 of

carbon and ion-exchange resin. The carbon and resin are assumed to be

dangerous waste. These cost estimates are based on the costing methods and

assumptions described in Appendix U.

A rough-order-of-magnitude equivalent uniform annualized cost of

$530,000 has been estimated for Alternative 3. Alternative 3 would remove an

estimated 115 lb/yr of toxic mass listed in Table J.2-2. This results in a

cost effectiveness of $4,600/lb of toxic mass removed. The cost rating of

Alternative 3 is low.

2-28-92 284-W Power Plant

J-55



WHC-SD-W049H-ER-003, Rev. 0

This page intentionally left blank.

284-W Power Plant

J-56

2-28-92



WHC-SD-W049H-ER-003, Rev. 0

J.6.0 EVALUATION OF ALTERNATIVES

The four proposed wastewater alternatives described in Section J.5 are

evaluated in this section. The attributes discussed previously (reliability,

technical feasibility, safety, etc.) as well as secondary waste production and

cost effectiveness form the basis of comparison. Table J.6-1 summarizes cost

effectiveness data for the four alternatives. Table J.6-2 summarizes the

results of an evaluation of the wastewater alternatives. Each alternative was

scored by a panel of qualified professional engineers for each evaluation

attribute. Each attribute was weighted according to its perceived relative

importance. The total score shown is the sum of the products of the score and

weighting for each attribute. The alternative with the highest score,

Alternative 2 - additional source controls, is selected as BAT/AKART for the

six remaining sources. This alternative as well as BAT/AKART for the 284-W

cooling water, 284-W boiler blowdown, 284-W water softener regenerate, and

283-W filter backwash are described in detail in Section J.7.
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Table J.6-1.

item Pa

Sunmary of Cost Effectiveness Estimates.

Alternative 1
Current
Statusrameter

Flow Rate (gal/min)

Installed Costs
400 ft, 3 inch PVC pipe
50 ft, 3 inch PVC pipe
Sedimentation
Equalization Tank
Filtration
UV Oxidation
Ion Exchange
Equalization Tank
Surge Tank
Chiller, lOF mg, 0.44 gpmn
200 ft, 2 inch PVC pipe
Miscellaneous Costs

Total Installed Cost

1 Total Inst. Cost x 2 [4]

2 Annual Operating and
Maintenance Cost

3 Annual Secondary Waste
Disposal Cost

4 EUAC [5]

5 Annual Toxic Pounds
Removed

Cost Effectiveness [6]

110

0
0
0
0
0
0
0
0
0
0
0
0

so

s0

so

SO

So

0

0

Selected
Alternative 2

Additional
Source
Control

77

50,000
10,000

350,000
400,000

0
0
0
0

780,000
5,000

0
23,000

[1]
[1]
[1]
[1]

[2]

[3]

$1,618,000

$3,226,000

$68,000

so

$420,000

115

S3,700/lb

Note:
[1] The estimated installed cost of the filter backwash BAT/AKART selected

by technology transfer and piping for the change from sanitary to raw

cooling water.
[2] Cost for 277-W Fab chiller at 0.44 gal/min or treatment of 0.7 gal/min.
[3] The estimated installed cost of $13,000 for reservoir level control and

$10,000 for filter controls.
[4] Excludes the $45,000 estimated cost of connecting the 284-W Power Plant

Wastewater to W-049H TEDF.
[5] EUAC is equivalent uniform annualized cost and is (.11017 x Item 1) +

Item 2 + Item 3.
[6] Cost effectiveness is Item 4/Item 5.
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Alternative 3
277-W

End-of-Pipe
Treatment

77

[1]
[1]
[1]
[1]
[2]
[2]
[2]
[2]
[2]

[2]
[3]

50,000
10,000

350,000
400,000

50,000
50,000

150,000
50,000

780,000
0

22,000
23,000

S1,935,000

$3,870,000

$98,000

$3,000

S530,000

115

S4,600/lb
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Table J.6-2. Evaluation Matrix for BAT/AKART Alternatives

Alternative 1:
Current
Status

(1) (2)

Alternative 2:
Additional

Source
Control

(1) (2)

Alternative 3:
277-W

End-of-pipe
Treatment

(1) (2)

Water Quality

Reliability

Safety

Process Dev. Status

Ease of Maintenance

Flexibility

Permitting

Interdependence

Secondary Waste

Cost

TOTALS

10

10

10

10

7

8

9

5

9

7

2

3

3

3

3

1

1

3

3

3

20

30

30

30

21

8

9

15

27

211

3:

3:

3:

3.:

3:

2'

2

31

3:

1 I

I.

30

30

30

30

21

16

18

15

27

7

3

2

2

3

2

3

3

2

1

1

224

30

20

20

30

14

24

27

10

9

-Z

191

Notes:
(1] Relative Score: 1 = Lowest Rated; 2= Medium Rated; 3 =Highest Rated.

(21 Product of weighting factor and relative score.
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J.7.0 SELECTED WASTEWATER TREATMENT ALTERNATIVE

This section contains detailed information on Alternative 2, which was

selected as BAT/AKART for the 284-W Power Plant effluent stream in Section

J.6. Section J.7.1 establishes design parameter for Alternative 2. The

ability of Alternative 2 to meet effluent comparative levels is discussed in

Section J.7.2. Personnel training requirements are outlined in Section J.7.3.

Section J.7.4 describes the relationships between Alternative 2 and other

treatment facilities in the 200 Area. The uncertainties associated with the

alternative are summarized in Section J.7.5. Section J.7.6 discusses

committed future plans for implementing Alternative 2. The Washington State

Environmental Policy Act of 1971 (SEPA)/National Environmental Policy Act of

1969 (NEPA) issues are addressed in Section J.7.7.

J.7.1 DESIGN PARAMETERS

The 283-W filter backwash treatment system will be sized to process one

70,000 gal filter backwash per 24 hours. Flow monitors and turbidity meters

will be installed on each of the 283-W filter discharge lines for optimization

of filter backwashing frequency. The design parameters of the monitors and

treatment system will be determined by treatability studies.

J.7.2 ABILITY TO MEET EFFLUENT COMPARATIVE LEVELS

The three waste streams from the 284-W Power Plant will meet the

effluent guidelines listed in Appendix U. The filter backwash stream was

eliminated by treatment and recycle as identified using technology transfer.

The reservoir overflow and the two cooling water streams from 277-W were

eliminated by source controls. The remaining sources, 277-W floor drains,

steam condensate, and fire water blowdown are clean wastewater sources that

are projected to meet the effluent comparative levels. The concentrations of

these last three waste sources can be verified by further sampling and
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analysis. The only constituents which may not meet the effluent comparative

levels are trichloromethane and total dissolved solids. Trichloromethane is

estimated to be present at concentrations similar to that of Hanford Site

sanitary water. Total dissolved solids are estimated to exceed the effluent

comparative level by 2%. The primary source of dissolved solids is the water

softener regenerate. These estimated concentrations may be verified by

additional samples.

J.7.3 PERSONNEL TRAINING REQUIREMENTS

The major item requiring personnel training for implementation of

BAT/AKART is operation and maintenance of the 283-W filter backwash treatment

system. The sedimentation system can be designed for fully automated

operation requiring only that the chemical supply tanks be kept filled.

Personnel must be trained to monitor the system and service pumps and

instrumentation.

J.7.4 RELATIONSHIP TO EXISTING TREATMENT FACILITIES

Section 2(n) of Chapter 173-240-130 Washington Administrative Code (WAC)

requests that this report discuss any relationships between the proposed

treatment facility and existing treatment facilities. No existing wastewater

treatment facilities are associated with the 284-W Power Plant.

J.7.5 TREATMENT SYSTEM UNCERTAINTIES

All of the technologies selected as BAT/AKART are standard well-

established technologies used in industry. The major uncertainty with the

selection of any BAT/AKART for this waste stream is the characteristics of the

wastewater. Further engineering studies will require more detailed

characterization data on effluents from each of the 10 identified sources.
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J.7.6 COMMITTED FUTURE PLANS

Section 2(u) of Chapter 173-240-130 WAC requests that this report

discuss provisions for any committed future plans relevant to the proposed

treatment facility.

The 200 Area Treated Effluent Disposal Facility, will have a bearing on

operation of the proposed treatment system. The purpose of the Treated

Effluent Disposal Facility is to provide for the disposal of liquid effluents

in the 200 Area. BAT/AKART will be applied to each of these effluents before

finalizing the Treated Effluent Disposal Facility design.

J.7.7 NEPA/SEPA COMPLIANCE

The NEPA and SEPA require that an environmental impact statement (EIS)

be prepared for any major action which has the potential to significantly

affect the environment.

Under NEPA requirements, when an action will not have a significant

effect on the human environment, an environmental assessment (EA) is prepared

to fully consider the environmental consequences of a proposed action. If the

environmental assessment supports a conclusion that the project will not

significantly affect the environment, then a finding of no significant impact

(FONSI) is issued. If analysis of the environmental assessment indicates

significant impact, an environmental impact statement will be prepared. An

environmental assessment has been prepared for the Hanford Environmental

Compliance Plan, which includes Project W-049H. The environmental assessment

currently is in the RL comment resolution cycle. After the RL resolves

internal comments, a finding of no significant impact is expected to be

finalized and approved. All appropriate approvals will be obtained before

site characterization and construction starts on the disposal site. The

finding of no significant impact may also dictate controls that may require

more restrictive design criteria to mitigate possible adverse environmental

impacts.
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Under SEPA requirements, where an action is not categorically excluded,

an environmental checklist is completed to aid the reviewer in identifying

potential environmental impacts and determining if they are significant. The

Washington State Department of Ecology (Ecology) actions can include a

determination of nonsignificance, a mitigated determination of

nonsignificance, or a determination of significance. Ecology may require the

submittal of additional information including the environmental assessment

prepared to comply with NEPA, or the submittal of a complete environmental

impact statement.
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J.8.0 PROJECT IMPLEMENTATION

Milestone M-17-OOA of the Tri-Party Agreement between RL, Ecology, and

EPA requires complete liquid effluent treatment and/or facilities upgrades for

all Phase I streams by June 1995. It further requires that each of the Phase

I effluent streams have BAT/AKART applied. Tasks associated with the 284-W

Power Plant Wastewater stream which need to be completed are the installation

of level control at the 282-W Reservoir, construction of the treatment system

for the 283-W filter backwash, replacement of the 277-W compressor with an

air-cooled unit, installation of closed-loop cooling on the 277-W welders,

construction of the Project W-049H facility, and construction of the piping to

connect the 284-W Power Plant Wastewater stream to the Project W-049H

collection system. The schedule for these activities is shown in

Figure J.8-1.
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J.9.0. PROFESSIONAL ENGINEERING ASSESSMENT

Section 2(q) of Chapter 173-240-130 WAC requires that this report

incorporate a summary statement assessing the ability of the proposed source

control measures and treatment methods to result in discharged water which

will meet applicable permit effluent criteria. The engineers who participated

in- the selection of source control measures described in this report are

confident that the completed system will result in effluent constituent

concentrations that will be lower or equal to reasonable effluent discharge

criteria that may be applied.

This engineer did not participate directly in all of the physical

surveys of the facility, sampling and analysis of the waste streams, or audits

of the present and historical operations and handling practices. However, in

preparing this report, he has examined and assessed the BAT/AKART procedure

that the RL has developed and applied consistently and uniformly to all

technical evaluations of this nature. The BAT/AKART procedure was determined

to be a valid codification of comprehensive, precise, and impartial methods

for applying best professional judgment and engineering discipline to the

selection of source control measures and treatment technologies.

A thorough review of the many documents that collectively present the

results of the BAT/AKART evaluation for the 284-W Power Plant Wastewater

indicate that the procedure was applied carefully and resulted in the best

possible system that is likely to meet the requirements presently anticipated.
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APPENDIX K.SUMMARY

Planned source control was selected as BAT/AKART for the PUREX Plant

Chemical Sewer. This alternative includes providing a catch pan and roof for

a tank car unloading station and reactivating an existing PUREX concentrator

to reprocess any waste that might be diverted from the normal discharge path

as a result of upset conditions. The remaining stream will be discharged to

the Treated Effluent Disposal Facility. No secondary waste will be generated.

Online monitors will detect any evaluated radionuclide content and/or off-

specification pH and divert the stream to an existing PUREX Plant retention

basin for verification and any necessary treatment.

This BAT/AKART was derived by application of a technology-driven

selection process. Generic treatment alternatives method was utilized to

determine BAT/AKART. This selection resulted in cost effectiveness as

measured by toxic pounds removed of $750/lb. The application of BAT/AKART to

this stream may result in the exceedance of effluent comparative levels for

trichloromethane, aluminum, and iron and are discussed in Section K.5.2.2 of

the text.
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APPENDIX K

LIST OF ACRONYMS AND ABBREVIATIONS

AKART

AMU

ASD

BAT

CL

CSL

CWL

DF

DOE

EA

ECL

Ecol ogy

EDTA

EIS

EUAC

FONSI

GAC

HEPA

HVAC

NEPA
PDD

PUREX

RO

ROD

ROM

SCD

SEPA
TCLP

TEDF

Tri-Party Agreement

UV

WAC

2-28-92

all known, available, and reasonable treatment

aqueous makeup unit

ammonia scrubber distillate

best available technology

confidence limit

PUREX Plant Chemical Sewer

PUREX Plant Cooling Water

decontamination factor

U.S. Department of Energy

environmental assessment

effluent comparative level

Washington State Department of Ecology

ethylenediaminetetraacetic acid

environmental impact statement

equivalent uniform annualized cost

finding of no significant impact

granular activated carbon

high efficiency particulate air

heating, ventilating, and air conditioning

National Environmental Policy Act

process discharge distillate

Plutonium/Uranium Extraction

reverse osmosis

record of decision

rough-order-of-magnitude

PUREX Plant Steam Condensate

State Environmental Policy Act

toxicity characteristic leaching procedure

Treated Effluent Disposal Facility

Hanford Federal Facility Agreement and Consent Order

ultraviolet

Washington Administrative Code

PUREX Plant Chemical Sewer
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Metric Conversien Chart

INTO METRIC

If you know: Multiply by: To get:

Length

inches 2.54 centimeters

feet 30.48 centimeters

Volume

gallons 3.785 liters

cubic feet 0.02832 cubic meters

Temperature

Fahrenheit Subtract 32 then Celsius
multiply by (5/9)

Pressure

inches water 1.87 millimeters Hg

inches water 249 Pascal (Pa)

OUT OF METRIC

Length

centimeters 0.3937 inches

meters 3.28 feet

Volume

milliliters 1.247 x 10- cubic feet

liters 0.264 gallons

cubic meters 35.31 cubic feet

Temperature

Celsius Multiply by (9/5) Fahrenheit
then add 32

Pressure

millimeters Hg 0.53553 inches water

Pascal (Pa) 4.02 x 10- inches water
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K.1.0 INTRODUCTION

This appendix characterizes a wastewater stream produced by the

Plutonium-Uranium Extraction (PUREX) Plant. The stream, the PUREX Plant

Chemical Sewer, is described with emphasis on its characteristics as they will

exist after the PUREX Plant completes a transition to shutdown/standby mode.

This transition is scheduled to be completed by June 1992. It also describes

the evaluation and selection of modifications necessary to ensure that as long

as the PUREX Plant remains in shutdown/standby mode as described later in

Section K.2, the stream will be environmentally acceptable for discharge to

the Project W-049H Treated Effluent Disposal Facility. The modifications have

been selected from among a variety of source control and end-of-pipe treatment

alternatives identified in accordance with guidelines established in the Best

Available Technology (Economically Achievable) Guidance Document for the

Hanford Site (WHC 1988a). It should be noted that the selected best available

technology (BAT) is assumed to be equivalent to all known, available, and

reasonable treatment (AKART) as defined by the Washington State Department-of

Ecology (Ecology). Many of the source controls already have been implemented.

Others will be implemented under the policy of waste minimization to further

reduce the flow rate and/or contamination levels of the stream.

The organization of this appendix and for the other appendices to this

report is based on an overall outline defined in Appendix U. Section K.2

defines and characterizes the PUREX Plant Chemical Sewer and describes the

facilities and processes that generate individual components, or sources,

comprising the stream. Section K.3 discusses the BAT/AKART selection

procedure and how it was applied to the PUREX Plant Chemical Sewer. Section

K.4 presents a set of technology alternatives identified as having a high

probability for successful application to the PUREX Plant Chemical Sewer. The

attributes of each alternative are described in Section K.5. A weighted

criteria analysis is used in Section K.6 to compare the alternatives and to

identify the preferred alternative. Section K.7 provides a detailed

description of the preferred alternative.
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Section K.8 discusses the schedule and scope of work associated with

project implementation. The emphasis is on confirming that the necessary

modifications can be implemented within a- schedule that meets the milestones

mandated by the Hanford Federal Facility Agreement and Consent Order

(Tri-Party Agreement) for discontinuing discharges of certain contaminated

wastewater streams to the soil column (Ecology et al. 1989, Ecology 1991).

Section K.9 contains a professional engineering assessment of the

project. The assessment examines the available supporting data and process

information in an effort to evaluate the validity of associated

interpretations, the suitability of selected modifications, and the

probability that the modified wastewater stream will achieve reasonable

objectives for effluent quality. Section K.10 lists the references cited in

this appendix.

2-28-92 PUREX Plant Chemical Sewer
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K.2.0 WASTEWATER DEFINITION

This section describes the location and function of facilities and

processes that generate the PUREX Plant Chemical Sewer. It also presents data

that characterize the wastewater stream before and after recent source

controls were applied. Section K.2.1 describes PUREX Plant facilities and

processes. Characteristics of the PUREX Plant Chemical Sewer and its

component sources are described in Section K.2.2.

K.2.1 PROCESS AND STREAM DESCRIPTION

This section describes the PUREX Plant facilities, the waste processing

that generated industrial wastewater during historical operations, and the

supporting functions that generate component sources of the PUREX Plant

Chemical Sewer wastewater stream in the PUREX Plant's current standby mode.

K.2.1.1 Facility Description

The PUREX Plant is a nuclear fuel processing facility located in the 200

East Area of the Hanford Site as shown in Figure K.2-1. Figure K.2-2 is a

simplified schematic (not to scale) showing the route and some of the

facilities currently used in discharging the PUREX Plant chemical sewer to the

soil column through the 216-B-3 Pond.

The primary PUREX processing equipment is housed in the 202-A Building.

The building is a heavily shielded, reinforced-concrete structure (a canyon

building). Auxiliary PUREX equipment is located either outdoors or in one of

several supporting buildings including the 203-A Pumphouse, the 211-A

Pumphouse, the 206-A Acid Fractionator Building, and the 295-AC Sample Shack.

All these facilities are represented by the block labeled "PUREX Plant

Facilities" in Figure K.2-2.
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Figure K.2-1. Location of the PUREX Plant in the 200 East Area.
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Figure K.2-2. PUREX Plant Chemical Sewer Flow Schematic.
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K.2.1.2 Process Description

The PUREX Plant is not operating. However, current production of the

PUREX Plant Chemical Sewer stream is associated with equipment and processes

that were used in historical operations and that must be maintained during

standby mode. Consequently, this description begins with an overview of the

historical PUREX process and then proceeds to a discussion of standby mode.

When it was processing, the primary function of the PUREX Pl was to

separate and recover usable actinides (chiefly plutonium and uranium) from an

array of fission products contained in irradiated nuclear reactor fuel. The

process involved dissolving irradiated nuclear reactor fuel and then

extracting the actinides from the resulting aqueous solutions through

application of liquid-liquid solvent extraction technology. The driving

forces necessary to achieve the desired chemical separations were established

by chemical additions and by controlled changes in solution concentrations and

temperatures. The concentration changes were produced by chemical additions

and by dilution with water or by removal of water (and sometimes nitric acid)

by boiling. The temperature changes were produced by heating or boiling via

heat exchange between steam and various process streams or by condensing or

cooling via heat exchange between raw water and various process streams.

Auxiliary processes included operation of an elaborate heating, cooling, and

ventilation (HVAC) system in the 202-A Building to control contamination and

to provide a comfortable environment for plant personnel.

These operations as well as routine hand washing and showering by plant

personnel produced three liquid waste streams. The PUREX Plant Chemical Sewer

stream consisted primarily of water from various floor, sink, and shower

drains, condensate from heaters in the 202-A Building heating, ventilation,

and air conditioning system, overflows from various storage tanks, and

reboiler condensate and once-through condenser cooling water from an acid

vacuum fractionator. The PUREX Plant Steam Condensate (SCD) and the PUREX

Plant Cooling Water (CWL) streams were composed almost entirely of steam

condensate and untreated Columbia River water (raw water) produced by

2-28-92 PUREX Plant Chemical Sewer
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noncontact heating and cooling in various process tanks and vessels in the

202-A Building.

Federal defense programs no longer require plutonium production for

weapons. Thus, the future of PUREX processing is subject to the environmental

impact statement (EIS) process. Until a record of decision (ROD) is

available, PUREX will not be processing nuclear fuel and is currently

undergoing a transition to standby mode. Standby mode requires that the

existing facilities and equipment be maintained in a safe and environmentally

acceptable condition so that they are available for use in any way the record

of decision may specify. Completion of transition to standby mode in June

1992 (or sooner) will result in reducing the flow rates of the PUREX Plant

Steam Condensate stream and the PUREX Plant Cooling Water streams to zero.

The dispositions of these streams are discussed in Appendices L and M,

respectively.

Although steps have been taken to decrease the flow rate of the PUREX

Plant. Chemical Sewer during standby mode, generation of this stream must

continue for a variety of reasons, including safety and environmental

protection.

One of the contributors to the PUREX Plant Chemical Sewer is overflow

from the 2901-A Emergency Water Tower. This tank must remain full to provide

an adequate supply of sanitary water, which can be used as a supplement to

fire fighting water. The method of keeping the tank full produces an overflow

stream of sanitary water, suitable for drinking.

The 202-A Building contains significant quantities of radioactive

contamination that can easily become airborne and thereby escape into the

environment, as well as the occupied areas of the building. The ventilation

(heating, ventilation, and air conditioning) system in the 202-A Building

plays a crucial role in preventing contamination spreads by maintaining

airflow from uncontaminated regions into contaminated regions, and exhausting

these contaminated regions through high efficiency particulate air (HEPA)

filters, which trap airborne contamination. The ventilation air supply system

2-28-92 PUREX Plant Chemical Sewer
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generates a low-volume effluent which feeds-the PUREX Plant Chemical Sewer.

Condensed steam from air heaters also flows into the PUREX Plant Chemical

Sewer. Air compressors provide instrument air which controls the dampers

necessary for contamination control. -The cooling water (warmed sanitary

water) from the air compressors is another contributor to the PUREX Plant

Chemical Sewer.

The PUREX Plant has extensive air monitoring systems which require

vacuum pumps. These pumps require cooling and seal water, which flows to the

PUREX Plant Chemical Sewer. These air monitoring systems provide legal

documentation of the extent of radioactive airborne releases to the

environment, and warn personnel of dangerous air conditions in the plant.

PUREX has many safety showers and eye washes which must be tested to

assure operability. Many of these safety showers drain into the PUREX Plant

Chemical Sewer.

In the current plant configuration, input lines to the PUREX Plant

Chemical Sewer leave the 202-A Building and 211-A Area and connect to two

vitrified clay headers, one running 80 ft east of manhole 3, and one running

west for 790 ft along the front of the 202-A Building. The east leg collects

effluents from the acid vacuum fractionator and flash tank 618-1 as well as

sink and floor drains located in the P&O gallery, the battery room, and the

lab cold change rooms. Between manholes 2 and 3, the 12-in. west leg collects

sources from several points including: steam condensate from- numerous

locations; effluents from the lab ventilation room floor drains, distilled

water generators, compressor room floor drains, process blower room floor

drains, and service blower room floor drains; and overflow from the

demineralized water storage tank (Tk-30). Five legs enter manhole 2: a 6-in.

line from the 211-A Building that collects floor drain and demineralizer

regeneration effluents; a 1-in. steam condensate line; a 3-in. line from the

sump under car unloading spot 1; an 8-in. line from the P&O gallery floor that

drains west of column 31 and from the aqueous makeup unit (AMU); and an 8-in.

continuation of the west PUREX Plant Chemical Sewer leg. The 8-in. header

between manholes 1 and 2 collects several heater condensates and floor drains

2-28-92 PUREX Plant Chemical Sewer
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from the sanitary pipe trench, the men's locker and shower rooms, and the

instrument and maintenance shops. Two lines, a 6-in. drain and overflow line

from the sanitary water storage tower (Tk-2901-A) and a 3-in. raw water supply

line, feed manhole 1.

The PUREX Plant Chemical Sewer leaves the 202-A Building from manhole 3

via a 12-in. vitrified clay pipe. This feeds into a 15-in. vitrified clay

pipe at manhole 8. The 15-in. line continues to the 216-A-42E Diversion Box.

If the stream displays high radiation levels or high or low pH, or if process

upsets (e.g., temporary failure of monitoring instrumentation) are indicated,

the diversion box diverts the flow to the 216-A-42 Retention Basin. The

retention basin is segmented and has a total capacity of about 3,800 m3

(1,800,000 gal) for storing waste while it is sampled, verified, and, if

necessary, treated.

Normally, the PUREX Chemical Sewer flows from 216-A-42E Diversion Box to

the 216-A-29-A Diversion Structure that routes it through a short section of

high-density polyethylene pipe into a pipe that formerly carried the 
PUREX

Plant Cooling Water stream. The pipe conducts the effluent to the 216-B-3

Pond, either through the 216-B-3-3 Ditch or through a new pipe system 
that

leads directly to the 216-8-3 Pond. Final effluent disposal is accomplished

by evaporation and percolation into the soil.

The 295-AC Sample Shack and manhole 4 contain equipment for sampling and

monitoring the PUREX Plant Chemical Sewer. This monitoring location is

downstream of all PUREX Plant Chemical Sewer sources, and monitors the

combined PUREX Plant Chemical Sewer stream as it leaves the PUREX Plant. The

monitoring devices include a flow monitor, a pH monitor, a flow-proportional

composite sampler, and a gamma radiation monitor. These monitoring devices

are available for incorporation into any effluent monitoring system associated

with connection to the Treated Effluent Disposal Facility under

Project W-049H. Because of the poor accuracy of most real-time monitors,

official monitoring results for radionuclides and other constituents of
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concern are normally derived from laboratory analyses of the PUREX Plant

Chemical Sewer composite samples.

A combination magnetic and pneumatic flow meter measures the volumetric

flow rate of the PUREX Plant Chemical Sewer into manhole 4. The magnetic

portion of the flow meter measures the flow velocity at the bottom of the

pipe. The pneumatic portion measures the depth of the liquid in the pipe. A

transmitter combines these two measurements and sends an analog signal to a

strip chart recorder, a flow totalizer, and a flow counter. The flow totals

allow laboratory personnel to prepare the monthly record sample from several

weekly composite samples.

A sample pump located in manhole 4 delivers a continuous stream of.the

PUREX Plant Chemical Sewer to the 295-AC Sample Shack. This stream provides

the sample for the flow-proportional composite sampler, the grab sampler, the

pH monitor, and the gamma radiation monitor.

The flow-proportional composite sampler responds to signals from the

flow counter to extract several milliliters from the sample stream on a

flow-periodic basis. The flow period is adjusted to yield at least 3 L (0.8

gal) of composite sample per week.

A valve and open pipe located in the 295-AC Sample Shack allow the

collection of a grab sample from the PUREX Plant Chemical Sewer. This grab

sampler is used for collecting protocol samples of the PUREX Plant Chemical

Sewer.

A continuously operating pH monitor analyses the stream and sends analog

signals to a strip chart recorder and alarm switches. The alarm switches send

an alarm signal to a continuously occupied location if the pH of the PUREX

Plant Chemical Sewer sample stream in the 295-AC Sample Shack falls outside

the range of pH 5 to pH 11. After any alarm, an operator assesses the

situation and diverts the PUREX Plant Chemical Sewer to the 216-A-42 Retention

Basin if the pH appears likely to exit the range of pH 2.5 to pH 12.

2-28-92 PUREX Plant Chemical Sewer
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A process control monitor alarms if the gamma radiation reading on the

PUREX Plant Chemical Sewer sample stream in the 295-AC Sample Shack exceeds

the current setpoint. In accordance with standard administrative procedures,

that setpoint is adjusted to be as low as practicable without causing too many

false alarms. The alarm setpoint for the PUREX Plant Chemical Sewer gamma

monitor was adjusted in June 1989 to 6,500 counts per minute. Any gamma alarm

automatically actuates a valve to divert the stream to the 216-A-42 Retention

Basin.

Figure K.2-3 shows a simplified PUREX Plant block flow diagram and

various influents and effluent water sources. The boxes down the left side of

the figure indicate the types of clean water that enter the PUREX Plant and

eventually are discharged as wastewater. Note that the effluents shown in the

shaded boxes on the right side of the figure are the focus of this BAT/AKART

analysis. The wastewater categories indicated in these boxes are defined in

Appendix U, which also contains other generic information relevant to this

evaluation.

Table K.2-1 lists individual effluent sources that comprise the PUREX

Plant Chemical Sewer and indicates the present status of each: active or

inactive. The list of sources was derived from the PUREX Plant Chemical Sewer

Stream-Specific Report (WHC 1990) and augmented by sources that will be added

to the PUREX Plant Chemical Sewer as a result of reducing the flow rates of

the PUREX Plant Steam Condensate and PUREX Plant Cooling Water streams to zero

during standby mode. Note that 35 of the 36 sources are currently active.

The BAT/AKART alternative proposed for this stream applies only to the

PUREX under normal "standby" mode conditions. During standby mode, activities

may necessitate that a source labeled as inactive be reactivated. Reactivated

sources would maintain compliance with Project W-049H effluent discharge

limits through application of process knowledge, on line monitoring, and

appropriate sampling and analysis plans.

Table K.2-1 also indicates the nature of the flow (e.g., intermittent,

continuous), the effluent water type, and to which category each source
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Table K.2-1. Current Status of Sources.
(sheet l'of 2)

Source Effluent Flow Estimated
Category Water Type Flow Rate

Source Building [1] Type [21 (gal/min) [3 Status

1. P&O Gallery East of Column 30

2. Flash Tank Tk-618-1
3. Battery Room

4. Lab Cold Change Rooms
5. Lab Ventilation Room Condensate
6. Lab Ventilation Room Floor Drains

7. Lab Water Still Condensate

8. Compressor Room Floor Drains

9. Process Blower Room Floor Drains

10. Process Blower Room Condensate
11. Service Blower Room Floor Drains

12. Service Blower Room Condensate
13. Sanitary Water Heater
14. Car Unloading Spot #1 Sump
15. Manhole #2 Steam Trap
16. 203-A Area

17. AMU/P&O Gallery West of Column 31

18. Office Area Heater Condensate
19. Sanitary Pipe Trench Condensate
20. Locker/Shower Room Condensate
21. Locker/Shower Room Drains
22. Service Area Heater #1 Condensate
23. Instrument/Maintenance Shop Drains

24. Service Area Heater #2 Condensate
25. West End Storage Room Condensate
26. 2711 A Air Dryer Cooling Water
27. Raw Water Rinse Line
28. Tk-30 Overflow
29. Acid Vacuum Fractionator

30. 211-A Building
31. Tk-2901-A Overflow

I

C
IC

I/C
I/C
I/C

M [11

C [111
M

L[11]
C
M

I/C C

I/C M

I/C M

202-A C Raw [41/Sanitary [51/
Condensate [61

202-A A Raw/Condensate
202-A F Raw/Sanitary/

Condensate
202-A B Sanitary
202-A A Condensate
202-A C Raw/Sanitary/

Condensate
202-A A Condensate/

Demin [7]
202-A C Raw/Sanitary/

Air Moisture [81
202-A C Raw/Sanitary/

Condensate
202-A A Condensate
202-A C Raw/Sanitary/

Condensate
202-A A Condensate
202-A A Condensate
202-A C Condensate/Rain [10
202-A A Condensate
203-A F Rain/Raw/

Condensate
202-A C Raw/Sanitary/

Condensate
202-A A Condensate
202-A A Condensate
202-A A Condensate
202-A B Sanitary
202-A A Condensate
202-A F Raw/Sanitary/

Condensate
202-A A Condensate
202-A A Condensate

2711-A D Raw
202-A C Raw
202-A C Demin
202-A C Raw/Condensate/

Demin
211-A C Demin Regenerant [9
202-A C Sanitary

C
M

C
C
M
C
M

I M

I/C
I/C
I/C
I/C
I/C

IC

I/C
I/C
I/C
I/C

I/C

C

C
C
C
L
C
M

C
C

2.7 E-0 1
5.OE+01
0.0E+00
0.OE+00

Active

Active
Active

Active
Active
Active

Active

Active

Active

Active
Active

Active
Active
Active
Active
Active

Active

Active
Active
Active
Active
Active
Active

Active
Active

Active [151
Active

Active [141
Active [141
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Table K.2-1. Current Status of Sources.
(sheet 2~of 2)

Source Effluent Flow Estimated
Category - Water Type Flow Rate

Source Building [1] Type 12] (gal/min) [3 Status

32. 2712A Vacuum Pump Seal Water 2712-A D Raw C 5.OE+00 Active [16]
33. Fourth Filter Heating Condensate 291-AE A Condensate I/C 6.9E-01 Active [17]
34. R-Cell Evaporative Cooling Tower 202-A E Sanitary/Condensate C n/a [13] Inactive
35. Nonhazardous Wastewater 202-A F Condensate I C Active [17]

Concentrator Condensate
36. N-Cell Transfer Vacuum Pump Seal 202-A D Raw I/C L Active [16]

Water

Subtotal - C [111 6.3E+01
Subtotal - M [111 6.8E+01
Subtotal - L [11] 4.OE+01

Subtotal - Others [121 8.1E+01

Total 2.5E+02

Notes:
[1] Source categories are defined in Appendix U.
[2] I - Intermittent, C - Continuous, I/C - Continuous when operating
[3] Average flow rate is based on total annual flow divided by 526,000 minutes (one year).
[41 Raw water characteristics are provided in Table K.2-2.
[5] Sanitary water characteristics are provided in Appendix U.
[6] Steam condensate characteristics are provided in Appendix U.
[7] Demin refers to demineralized water produced by removal of ionic species from sanitary water.
[8] Condensed air moisture is assumed to be pure water.
[9] Demin Regenerant refers to aqueous solutions containing acid and base ions associated with

periodic regeneration of ion exchange resins used in the demineralizer.
10] Rain water is assumed to be pure water.
11] Flow rates designated C, L, and M refer to source groups for which individual source flow rate

estimates were not available: (C)ondensate; (L)ow-risk drains; and (M)oderate-risk drains.
12] Values shown for sources other than those grouped in the C, L, or M categories represent individual

flow rate estimates.
13] n/a - not applicable
14] Although this source is theoretically active, plant operators do not anticipate any flow during

PUREX Plant standby mode.
151 This source will be rerouted into the CSL via batch transfer from the 216-A-42 Retention Basin as a

result of reducing the flow rate of the PUREX Cooling Water (CWL) stream to zero during standby mode
as described in Appendix M.

16] This source will be rerouted directly into the CSL as a result of reducing the flow rate of the PUREX Cooling
Water (CWL) stream to zero during standby mode as described in Appendix M.

17] This source will be rerouted into the CSL via batch transfer from the 216-A-42 Retention Basin as a result of
reducing the flow rate of the PUREX Steam Condensate (SCD) stream to zero during standby mode as described
in Appendix L.
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belongs based on data and/or assumptions regarding its characteristics.

Identifying the effluent water type facilitated subsequent calculations used

to project modified stream characteristic-s based on addition reduction, or

elimination of individual sources. Assignment of source categories

facilitated screening of BAT/AKART alternatives for individual sources.

Table K.2-1 also provides estimated flow rates for the sources on an

annualized basis. Note that, for most of the sources, individual flow rate

estimates were not available. As provided by PUREX Plant personnel, those

estimates were grouped into three subtotals (i.e., condensate, low-risk

drains, and moderate-risk drains) according to the presumed risk for

contamination of the PUREX Plant Chemical Sewer. It should be emphasized that

the removal of cold chemicals and active process streams from the facility

during standby mode have greatly reduced the potential for contamination of

low- and moderate-risk drains compared with that present when the plant was in

operation. Under terms of the Tri-Party Agreement, discharge of the PUREX

Plant Chemical Sewer to the 216-8-3 Pond is limited to a maximum flow rate of

600 gal/min. The flow rate of 250 gal/min shown in Table K.2-3 corresponds

with the most recent estimate of total PUREX Plant Chemical Sewer flow.

However, the flow rate in standby mode varies seasonally and also can vary

with specific operations required at any given time. Therefore, any source

controls and/or end-of-pipe treatment applied to the stream would have to

accommodate the higher flow rate of 600 gal/min. The alternative for

end-of-pipe treatment discussed later in this appendix takes this higher

design flow rate into account.

The following sections describe the general make-up or "types" of water

contributing to the PUREX Plant Chemical Sewer.

K.2.1.2.1 Raw Water. Raw water enters the PUREX Plant Chemical Sewer

directly via a raw water quench pipe. Raw water also flows directly into many

other processes which feed the PUREX Plant Chemical Sewer, and is the ultimate

source of nearly all water in the PUREX Plant Chemical Sewer.

2-28-92 PUREX Plant Chemical Sewer
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Raw water is pumped from the Columbia-River and transported through

carbon steel pipes to the 200 Areas. At the 200 East Powerhouse, the raw

water flows into a large, open basin, from which it is pumped throughout the

200 East Area. Although some solids might settle out of the water in this

basin, additional dust can also enter the raw water at this point. This dust

can include both windblown soil and coal powder. The rusting of the carbon

steel distribution pipes introduces additional contaminants to the raw water.

Rarely, usually less than once a year, an algae bloom in the raw water

basin will require treatment with calcium hypochlorite. Such treatment will

increase the concentrations of calcium and chloride in the raw water. This

treatment can also be expected to produce trace quantities of organic

chlorides (such as trichloromethane or chloroform) and simple organic

oxidation products such as acetic acid, acetone, and 2-butanone

(methylethylketone).

K.2.1.2.2 Sanitary (Potable) Water. The overflow from the 50,000-gal

Emergency Water Tower (Tk-2901-A) is sanitary water. Sanitary water

contributes directly to the P&0 gallery drains and the battery room effluent.

Sanitary water also contributes to many other processes which feed the PUREX
Plant Chemical Sewer.

The sanitary water process begins at the 200 East Powerhouse, where

aluminum sulfate (alum) is added to raw water as a flocculent which

precipitates the suspended solids. In the next step, chlorine (added as C12 )
oxidizes most of the organic chemicals in the raw water, destroying any

harmful pathogens. The 200 East Powerhouse then pumps the sanitary water
throughout the 200 East Area. Carbon steel pipes convey the sanitary water to
PUREX and through most of the PUREX facilities.

The alum addition leaves the clarified water saturated in aluminum. The

chlorination step adds approximately 9 ppm of chlorine, leaving a residual of

1.5 ppm chlorine in the sanitary water. Some of the remaining 7.5 ppm of
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chloride is in the form of organic chlorides, such as trichloromethane

(chloroform). Most is in the form of chloride ions.

K.2.1.2.3 Water Demineralization. Demineralized water constitutes the Tk-30

overflow in its entirety. Regenerant from demineralizer regeneration

constitutes the bulk of the 211-A effluent.

PUREX produces its own demineralized water from sanitary water provided

by the 200 East Power Plant. Three cation columns, connected in parallel,

contain the ion-exchange resin used to remove positively charged ions from the

sanitary water feed. Three anion columns, connected in parallel with each

other and in series with the cation columns, remove negatively charged ions.

Normally, one anion and one cation column are used at a time. The

demineralization process removes ions and may also remove some highly polar

molecules such as trichloromethane, but with less efficiency. Degradation of

the ion-exchange resins (oxidation by the 1.5 ppm residual chlorine in the

sanitary water, for example) can also contaminate the demineralized water with

volatile organic compounds such as acetone. The product demineralized water

is therefore quite pure, but may still contain traces of volatile organic

compounds and organic halides.

Two aluminum tanks, Tk-30 and Tk-223, store the demineralized water

before it is used in the process. Both of these tanks have overflow lines

which drain to the PUREX Plant Chemical Sewer. Tk-30 has a nominal volume of

50,000 gal and is located in the 211-A Tank Farm. Tk-223 has a nominal volume

of 5,000 gal and is located in the aqueous makeup unit.

Each demineralizer is regenerated after producing approximately 190,000

gal of demineralized water. Regeneration uses sulfuric acid and sodium

hydroxide, and releases the constituents that the demineralizer had removed

from its sanitary water feed. The regenerant volume averages 16,000 gal, with

an estimated range of from 15,000 to 17,000 gal. Regeneration consists of

pumping a regeneration solution through each column, followed by a sanitary

water flush. The regeneration solutions replace the cations in the cation

column with hydrogen ions provided by sulfuric acid, and replaces the anions
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in the anion column with hydroxide ions,.previded by sodium hydroxide. The

replaced ions enter the regenerant solutions in much higher concentrations

than were present in the sanitary water feed. Regeneration can also

contaminate the regenerant with highly polar organic molecules and resin

degradation products.

When the plant was processing fuel, there was approximately one

demineralizer regeneration per week. Assuming a stream factor of 75%, the

average contribution to the PUREX Plant Chemical Sewer from the regenerant was

about I gal/min. The maximum flow during regeneration was approximately 150

gal/min.

K.2.1.2.4 Condensed Steam. Condensate contributes to the following sources:

P&0 gallery drains, flash tank Tk-618-1, lab ventilation room condensate, lab

ventilation room floor drains, lab water still condensate, process blower room

condensate, service blower room condensate, sanitary water heater, car

unloading spot I sump, manhole 2 steam trap, 203-A area, office area heater

condensate, sanitary pipe trench condensate, locker and shower room

condensate, service area heater condensate 1, service area heater condensate

2, west end storage room condensate, and fourth filter heating condensate.

The flow of condensed steam is seasonally variable. This flow increases

during cold weather.

The condensate effluents contain condensed steam which has heated air,

sanitary water, or demineralized water, or has drained from a steam supply

pipe. In addition to water, the condensate contains rust, and can contain

copper. The total condensate flow is estimated to from 0 to 130 gal/min.

The condensate originates as steam in the 200 East and 200 West

Powerhouses. The powerhouse steam process consists of purifying sanitary

water (deaerating it and removing the residual chlorine), mixing it with three

additives and boiling the mixture. The additives are all commercially

available and used routinely in industrial applications. The functions they

perform include complexing certain ions (particularly calcium and magnesium)

to keep them in solution in the boiler water, scavenging oxygen in the boiler
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water, and protecting the steam piping from-corrosion. There is no

significant carryover of liquid boiler water into the steam piping.

Consequently, only volatile components of the corrosion inhibitor (innocuous

amines) become a part of the steam, at a concentration of about 13 ppm

(13,000 ppb). A blowdown removes the non-volatile components of the feed

water from the boiler.

The steam, which is used for heating, condenses in various pipes and

heat exchangers, which may be made of carbon steel, copper, or stainless

steel. The resulting condensate can then pick up corrosion products,

primarily iron and copper.

K.2.1.2.5 Heating Sanitary Water. Heating sanitary water contributes to the

following effluents: lab ventilation room floor drains, service blower room

floor drains, and sanitary water heater condensate. The hot sanitary water

also contributes to the shower room effluent.

Steam to water heat exchangers in the service blower room and lab

ventilation room provide hot water for domestic purposes. The condensed steam

from these heat exchangers flows into the PUREX Plant Chemical Sewer. Some of

the heated water also flows into the PUREX Plant Chemical Sewer via the shower

room drains.

K.2.1.2.6 Low Risk Floor Drains. This classification comprises the processes

that feed the lab cold change room and the locker and shower room drains.

These tributaries are fed by shower drains, locker room floor drains, and

water cooler drains. The effluents are primarily composed of sanitary water,

with an admixture of surfactants (such as soap) used in showering. These -

tributaries have an estimated flow range of 0 to 130 gal/min.

The water cooler processes include taking a drink, which normally spills

some cooled sanitary water down the drain.
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The low risk floor drains are located-in areas remote from chemical

processing tanks. Consequently, they are not expected to contribute

constituents of concern to the PUREX Plarit Chemical Sewer.

K.2.1.2.7 Ventilation Air Supply. Nine ventilation supply systems treat

ventilation air before it is used in the 202-A Building. The air supply

systems include wet scrubbers, which remove atmospheric pollutants from the

supply air, cool it, and increase its humidity. A float valve in each air

supply system maintains sufficient flow of fresh sanitary water feed to ensure

a continuous overflow of wash water into the PUREX Plant Chemical Sewer.

Ventilation supply effluent flows into the process blower room floor drains,

the service blower room floor drains, and the lab ventilation room floor

drains.

In the wet scrubbing process, air is passed through water, which removes

atmospheric pollutants from the air and adds humidity to the air. This

effluent is therefore concentrated sanitary water with microbiocides, some

airborne dust, and dissolved atmospheric gas added. Organic chlorides such as

chloroform should evaporate slightly faster than the water. The water should

become saturated with carbon dioxide, and should convert ambient nitrogen

oxides to nitric acid, which could react with steel in the scrubber to produce

ferric nitrate, as well as other nitrates. Ambient sulfur oxides could also

produce sulfuric acid, sulfurous acid, and iron sulfates and sulfites.

Sever'al commercially available microbiocides are added to the water in

the air scrubbers. Addition of microbiocides is commonly practiced in

industry to avoid problems associated with algae growth. These additives

increase the chloride concentration, and also add tin to the PUREX Plant

Chemical Sewer.

K.2.1.2.8 Air Compression. Compressed air is used at PUREX by the

instrumentation which controls the ventilation systems, by most of the

instrumentation used for fuel processing, to prevent radioactive process

solutions from entering the jet gang valves in the P&O gallery, to prevent

radioactive process solutions from leaking into the PUREX Plant Steam
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Condensate header, as a jet motive force for sampling and ventilation, for

mixing solutions in annular tanks, and as a reagent in nitric acid recovery.

The air compressors generate two liquid effluents, which are usually combined

inside each compressor. The first and largest component of the air compressor

is sanitary water (raw water can also be used) which has been used as once-

through coolant for the compressed air and compressor. The second component

consists of the liquids removed from the compressed air. These liquids

include water (condensate) with dissolved atmospheric gasses, and traces of

compressor oil. This effluent exits the 202-A Building through the compressor

room floor drains.

K.2.1.2.9 Water Distillation. Distilled water is used for fuel processing

and by the PUREX Laboratory. The distilled water is produced by boiling

demineralized water or sanitary water in a heat exchanger, and condensing the

vapors in a second heat exchanger. Steam provides the heating service; raw

water provides the cooling service.

This effluent consists primarily of raw water with some steam

condensate. There is an additional discontinuous flow from the boiler section

of distillation bottoms (i.e., demineralized water which has been boiled),

increasing the concentrations of nonvolatile contaminants above those found in

the feed. The flow is estimated to range from 0 to 20 gal/min. This effluent

usually does not exist in standby mode.

K.2.1.2.10 Moderate Risk Floor Drains. This classification comprises the

floor drainage systems from the battery room, laboratory ventilation room,

compressor room, process blower room, service blower room, car unloading spot

1 sump, and maintenance shops, excluding the tributaries described in previous

sections. The typical flow is zero. Procedurally, these drains are not to be

used to dispose of chemicals. Spill sampling is handled on a spill by spill

basis.

Any effluent would consist primarily of water from a pipe leak (raw

water, sanitary water, or steam), that would become further contaminated by

the soil tracked onto the floor from the environment. Contamination could

2-28-92 PUREX Plant Chemical Sewer

K-21



WHC-SD-W049H-ER-003, Rev. 0

also be contributed by spills or leaks of oil, cleaning chemicals, or

chemicals being unloaded at car unloading spot 1.

K.2.1.2.11 Aqueous Makeup Unit. This tributary comprises of condensate and

sanitary water from flash tank Tk-618-2, drainage from the two sinks and one

water cooler in the aqueous makeup unit, overflow from the sugar tank and the

demineralized water tank (both in the aqueous makeup unit) overflow from the

aqueous makeup unit catch tanks (none of this is expected), the drainage from

the lowest floor of the aqueous makeup unit, and drainage from the storage

gallery. The effluent normally consists of an irregular mixture of steam

condensate, sanitary water, and raw water. The flow is estimated to vary from

0 to 40 gal/min. Expected constituent levels are close to those of sanitary

water.

K.2.1.2.12 211-A. This classification includes seal water from the caustic

pumps in the 211-A Building, leaks and spills from the pumps and chemical

piping, and the demineralizer regenerant effluent. The major portion of the

effluent consists of the discontinuous demineralizer regenerant. When the

plant is not operating, the major portion of this effluent consists of

sanitary water from the sink and emergency shower test.

K.2.1.3 Specific Stream Sources

The following sections describe the facilities and

generate the individual sources. They also characterize

of impact on the PUREX Plant Chemical Sewer stream.

processes which

the sources in terms

K.2.1.3.1 P&O Gallery East of Column 30. Ten P&O gallery floor drains east

of 202-A Building support column 30 discharge to a 6-in. pipe of 304L

stainless steel. This pipe normally discharges to tanks in U-cell, but it can

be redirected to the PUREX Plant Chemical Sewer by use of a diversion valve

located in the sample gallery. Effluents entering these drains include

sanitary water from the safety showers, header drains and overflows, and

drains from certain P&0 gallery tanks. It is conceivable that any chemical
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flowing through pipes, tanks, and vessels located in the P&O gallery east of

column 31 could enter the floor drains in the event of a leak, spill, or

overflow.

Current administrative procedures allow operators in the area to use the

diversion valve to dispose of excess water associated with housekeeping to the

PUREX Plant Chemical Sewer via this source. Such diversions only are allowed

if, based on process knowledge, the operator can be reasonably certain that

the water does not contain constituents of concern. The water may be raw

water, sanitary water, or steam condensate and may contain traces of

surfactants, slightly elevated concentrations of rust from routine corrosion,

and/or soil tracked into the building from outside.

This source is not continuous and its flow rate is highly variable. In

any case, it does not contribute significantly to the total flow rate of the

PUREX Plant Chemical Sewer. Also, the presence of administrative controls on

diversion guard against release of regulated substances to the PUREX Plant

Chemical Sewer via this source; therefore, the probability is very low that it

contributes constituents of concern to the PUREX Plant Chemical Sewer.

K.2.1.3.2 Flash Tank Tk-618-1. A 3-in. carbon steel pipe routes cooled,

depressurized steam condensate to the PUREX Plant Chemical Sewer from the

618-1 flash tank, located outside the 202-A Building east of U-cell. This

source consists of steam condensate from steam supply pipes and heating coils

located in the P&O gallery west of F-cell plus raw water added to cool the hot

condensate.

This source is continuous, but its flow rate depends to some extent on

ambient temperature (i.e., it increases as ambient temperature decreases).

Considering the nature of its component flows, it is not likely to contribute

constituents of concern to the PUREX Plant Chemical Sewer.

K.2.1.3.3 Battery Room. The battery room houses batteries necessary for

powering certain electronic equipment in the 202-A Building. The sink drain

and floor drain from the battery room empty to the PUREX Plant Chemical Sewer

2-28-92 PUREX Plant Chemical Sewer

K-23



WHC-SD-W049H-ER-003, Rev. 0

manhole 3 through a 4-in. iron pipe of hub -and spigot construction caulked

with impregnated asbestos rope packing set in lead. The sink drain collects

sanitary water containing trace amounts oT surfactants. Sulfuric acid could

enter the floor drain in the event of a spill or a ruptured battery.

The battery room drain effluent is highly discontinuous. This source

poses an extremely small potential for contributing sufficient quantities of

acid and/or heavy metals to the PUREX Plant Chemical Sewer to result in stream

pH excursions below the acceptable range. Any spills would be handled

according to prepared procedures.

K.2.1.3.4 Laboratory Cold Change Rooms. The laboratory cold change rooms

provide facilities for personnel working in nonradioactive areas to shower and

change clothes. Drains from the laboratory change rooms flow through a 4-in.

cast iron soil pipe to the PUREX Plant Chemical Sewer. The drain system has 3

drinking fountain drains, 4 shower drains, and 10 floor drains. These drains

collect sanitary water with trace amounts of surfactants.

The flow rate of this source is highly discontinuous. However, it is

not likely to contribute constituents of concern to the PUREX Plant Chemical

Sewer.

K.2.1.3.5 Laboratory Ventilation Room Condensate. Ventilation system steam

condensate from the first floor lab area -and the second floor laboratory

ventilation room flows to the PUREX Plant Chemical Sewer via a 4-in. pipe of

304L stainless steel.

This source is seasonal, and during the heating season its flow rate

varies inversely with ambient temperature. As steam condensate, it is not

likely to contribute constituents of concern to the PUREX Plant Chemical

Sewer.

K.2.1.3.6 Laboratory Ventilation Room Floor Drains. One floor drain and four

funnel drains from the laboratory ventilation room flow through a 3-in.

stainless steel header to the PUREX Plant Chemical Sewer. These drains
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collect purge water from the ventilation aix supply systems, traces of

lubrication oil from the lab vacuum pumps, and steam condensate from the lab

ventilation heaters and sanitary water heater.

The flow rate of this source is variable, increasing with decreasing

ambient temperatures. Since no chemical processing is performed in the

laboratory ventilation room, this source is not likely to contribute

constituents of concern to the PUREX Plant Chemical Sewer.

K.2.1.3.7 Laboratory Water Still Condensate. The laboratory water stills

provide distilled water for use in routine lab activities. Condensed steam

and concentrated demineralized water from the two laboratory water stills

flows through a 3-in. pipe of 304L stainless steel to the PUREX Plant Chemical

Sewer.

The flow rate of this source is reasonably continuous but does not

contribute significantly to the total PUREX Plant Chemical Sewer flow rate.

Also, this source is not likely to contribute constituents of concern to the

PUREX Plant Chemical Sewer.

K.2.1.3.8 Compressor Room FToor Drains. The compressor room houses air

compressors that provide compressed air and instrument air to equipment in the

202-A Building. Five floor drains and five funnel drains from the compressor

room empty through a 6-in. wrought carbon steel pipe to the PUREX Plant

Chemical Sewer. This pipe may be galvanized. This effluent consists

primarily of sanitary water or raw water used for once-through cooling. The

effluent also contains trace amounts of lubrication oil and condensed

atmospheric water removed from the compressed air. The- effluent also may

contain trace amounts of surfactants associated with routine housekeeping

activities.

The flow rate of this source is highly variable, but it is not a large

component of the PUREX Plant Chemical Sewer. Because no chemical processing

tanks are located in the compressor room to introduce spillage, this source is

2-28-92 PUREX Plant Chemical Sewer

K-25



WHC-SD-W049H-ER-003, Rev. 0

not likely to contribute constituents of concern to the PUREX Plant Chemical

Sewer.

K.2.1.3.9 Process Blower Room Floor Drains. The process blower room houses

two ventilation air supply systems. These systems provide low-pressure air to

areas of the 202-A Building that are either contaminated with airborne

material or that have the potential to become contaminated. Five floor

drains, four funnel drains, and one water-cooler drain flow through a 4-in.

cast iron soil pipe to the PUREX Plant Chemical Sewer. One additional floor

drain has been blanked off.

The funnel drains are fed by the overflow from ventilation air supply

system air washers 1 and 2. Supply air washers operate as needed to cool

ventilation system air in the 202-A Building by partially saturating the air

as it passes through a spray of sanitary water. Commercially available

biocides and corrosion inhibitors are added to the spray water to control

algae growth and corrosion in the system. When operating, the air washers

generate a continuous overflow containing sanitary water concentrated by the

air-saturation process, traces of microbiocides, traces of rust and

lubricating oil, and dust scrubbed from the air. The floor drains may contain

water with trace amounts of surfactants and lubricating oil.

The flow rate of this source is variable. It is not likely to

contribute constituents of concern to the PUREX Plant Chemical Sewer.

K.2.1.3.10 Process Blower Room Condensate. Steam condensate from ventilation

air supply system heaters 1 and 2 in the process blower room flows through a

6-in. 304L stainless steel pipe to the PUREX Plant Chemical Sewer. This

source is seasonal; during the heating season its flow rate varies inversely

with ambient temperature. This source is not likely to contribute

constituents of concern to the PUREX Plant Chemical Sewer.

K.2.1.3.11 Service Blower Room Floor Drains. The service blower room houses

blowers that provide ventilation air to noncontaminated areas of the 202-A

Building. Two floor drains and three funnel drains flow into a 4-in. header
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that drains to the PUREX Plant Chemical Sewer. The header is made of cast

iron soil pipe. Two funnel drains collect overflow and drainage from

ventilation air supply system air washer ~3. (See K.2.1.3.9, Process Blower

Room Floor Drains.) The third funnel drain collects steam condensate and

once-through cooling water (raw water) from the process water still,

concentrated demineralized water purge from the process water still, steam

blowdown from the sanitary water heater, overflow from process distilled water

tank (Tk-V84-1), and water purged from the sanitary water heater service

piping.

Some of these flows are discontinuous. Others are seasonal or variable

in rate. Because no chemical processing tanks are located in the service

blower room, this source is not likely to contribute constituents of concern

to the PUREX Plant Chemical Sewer.

K.2.1.3.12 Service Blower Room Condensate. Steam condensate from ventilation

air supply system heater 3 in the service blower room flows through a 6-in.

pipe of 304L stainless steel to the PUREX Plant Chemical Sewer.

This source is generated during the heating season, and its flow rate

varies inversely with ambient temperature. It is not likely to contribute

constituents of concern to the PUREX Plant Chemical Sewer.

K.2.1.3.13 Sanitary Water Heater. The sanitary water heater uses steam to

heat sanitary water used by personnel for hand washing. Steam condensate from

the sanitary water heater and from the ventilation air heaters located in the

service blower room flow to the PUREX Plant Chemical Sewer through a 3-in.

pipe.

This source is composed entirely of steam condensate. Therefore, it is

not likely to contribute constituents of concern to the PUREX Plant Chemical

Sewer.

K.2.1.3.14 Car Unloading Spot Sump. The car unloading spot 1 is used for

transferring chemicals delivered in railroad tank cars into bulk storage tanks
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in the PUREX Plant. The unloading spot incdudes a below-grade sump. A 3-in.

schedule-40 carbon-steel pipe conducts sump liquid into manhole 2. The sump

can collect rain, windblown dust, steam cDndensate, and any spills associated

with unloading chemical tank cars. Normally no effluent is associated with

this drain.

The effluent from this sump is highly discontinuous. During standby

mode, few if any chemical deliveries will be made at this facility. Also,

administrative controls are in place that require careful monitoring of

chemical transfers from tank cars to minimize the possibility of spills.

Plans are being developed and a project is underway to provide a catch

pan under the unloading area to contain any spills so that they may be handled

(preferably by reclaiming) on a case-by-case basis. The project also includes

a roof over the unloading area to prevent rainwater from entering the catch

pan and sump. When completed, these facilities will ensure that this source

has almost no possibility for contributing constituents of concern to the

PUREX Plant Chemical Sewer.

K.2.1.3.15 Manhole 2 Steam Trap. A steam trap drains condensed steam from a

steam supply header through a 1-in. carbon-steel pipe into manhole 2 through a

hole in the manhole cover.

The flow rate of this source depends on ambient temperature as well as

the total flow rate of steam through the supply header. Because it is steam

condensate that has not been in contact with any process streams or chemicals,

this source is not likely to contribute constituents of concern to the PUREX

Plant Chemical Sewer.

K.2.1.3.16 203-A Area. Tk-P5 collects wastes from the 203-A Area, mostly

rainwater and condensed steam that has collected in the sumps surrounding the

uranium product storage tanks. A carbon-steel pipe (which may be galvanized)

is installed and available to transport solution from Tk-P5 to the PUREX Plant

Chemical Sewer. In the past this pipe usually was valved out, and any liquid

collected routinely was transferred in batches to disposal in underground
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storage tanks. That practice effectively converted all liquid in this source

to radioactive mixed waste. With the current emphasis on waste minimization,

this source will be routinely routed in batches to the PUREX Plant Chemical

Sewer, after sampling and analysis have verified that it meets predetermined

release limits. Any unacceptable waste will continue to be sent to

underground storage.

This source is highly discontinuous and its flow rate is variable. The

only constituent of concern that could be anticipated in this source is

uranium. Only a very small potential exists for accidental diversion of

contaminated waste to the PUREX Plant Chemical Sewer due to failure of either

the mandatory sampling and verification analysis procedures or other

administrative controls.

K.2.1.3.17 AMU and P&O Gallery West of Column 31. The aqueous makeup unit

includes tanks and equipment for storing and transferring chemical additives

required when the PUREX Plant is processing.

An 8-in. pipe made of 304L stainless steel runs from the north wall of

the aqueous makeup unit basement and drains to the PUREX Plant Chemical Sewer.

This header collects drainage from the west end of the P&O gallery, flash tank

Tk-618-2, the aqueous makeup unit pipe shaft sump, and the aqueous makeup

unit.

An 8-in. line from the P&O gallery collects all the floor drains west of

support column 31, header drains, and overflow and drain lines from certain

P&O gallery and sample gallery tanks. The P&O gallery floor drains normally

collect water from safety showers and condensate. However, in the event of a

pipe failure or tank overflow during the historical operating mode, any of the

aqueous makeup unit chemicals could have reached these drains. For this

reason, there is a diversion valve in this 8-in. line. From this diversion

valve (located in the sample gallery), the floor drains and tank overflows

from the P&O gallery can be routed to either the PUREX Plant Chemical Sewer or

to the F-cell sump. The line normally is routed to the F-cell sump. However,

the drains are commonly routed to the PUREX Plant Chemical Sewer to dispose of

2-28-92 PUREX Plant Chemical Sewer

K-29



WHC-SD-W049H-ER-003, Rev. 0

water generated by safety shower testing or-floor cleaning. This rerouting is

subject to administrative controls that require that the operator use process

knowledge to ensure that the liquid does -ot contain regulated substances.

Atmospheric flash tank Tk-618-2 collects steam condensate and cooling

water from heating and cooling coils located in several aqueous makeup unit

tanks. Condensate lines leading from several steam traps installed on the P&O

gallery steam headers also feed Tk-618-2. Raw water is sprayed into the tank

to cool the condensate. This tank drains into the 8-in, header.

The pipe shaft sump collects effluents from storage gallery sumps, leaks

from pipes in the shaft, drainage from floor drains and overflow lines in the

aqueous makeup unit basement, drainage from the primary decontamination room,

and drainage from the special work permit room's electric water cooler, one

shower drain, two floor drains and three sink drains. This sump is pumped

directly into the 8-in. header inside the aqueous makeup unit pipe shaft.

In 1987 Project CK-0081 provided an extensive chemical collection and

reuse system for the aqueous makeup unit. With the current piping scheme,

only the carbon steel sink drains, electric water cooler drain, and overflows

and drains from the sugar tank and demineralized water tank can feed directly

into the PUREX Plant Chemical Sewer header. The floor drains can be valved

into the PUREX Plant Chemical Sewer header, but normally flow into a catch

tank. The remaining overflows and drains flow into a system of catch tanks

that facilitate collection and recovery of chemicals for use in the process.

The overflow lines from these catch tanks can feed into the PUREX Plant

Chemical Sewer header. However, level alarms on the primary storage tanks as

well as on the catch tanks make such overflows almost impossible.

All cold chemicals have been removed from the aqueous makeup unit

storage tanks during standby mode. Also, the equipment (e.g., pumps) formerly

used in transferring these chemicals have been isolated and/or disabled during

standby mode. Furthermore, there are no process streams flowing through

piping in the area during standby mode. Therefore, this source is not likely

to contribute constituents of concern to the PUREX Plant Chemical Sewer.

2-28-92 PUREX Plant Chemical Sewer

K-30



WHC-SD-W049H-ER-003, Rev. 0

K.2.1.3.18 Office Area Heater Condensate. _The steam condensate from first

and second floor office heaters flows through a 3-in. 304L stainless steel

pipe to the PUREX Plant Chemical Sewer. Only steam condensate can enter this

line.

This source is seasonal, and during the heating season its flow rate

varies inversely with ambient temperature. It is not likely to contribute

constituents of concern to the PUREX Plant Chemical Sewer.

K.2.1.3.19 Sanitary Pipe Trench Condensate. Many of the sanitary sewer lines

leading to the septic system from the 202-A Building are steam traced to

prevent freezing in cold weather. Steam condensate produced by the steam

tracing lines flows through a 1.5-in. black wrought iron pipe to the PUREX

Plant Chemical Sewer.

This source consists entirely of steam condensate. It is not likely to

contribute constituents of concern to the PUREX Plant Chemical Sewer.

K.2.1.3.20 Locker and Shower Room Condensate. Steam condensate from

ventilation air heaters in the locker and shower room area flows through a

3-in. 304L stainless steel pipe to the PUREX Plant Chemical Sewer.

As steam condensate, this source is not likely to contribute

constituents of concern to the PUREX Plant Chemical Sewer.

K.2.1.3.21 Locker and Shower Room Drains. Drains from the locker and shower

room area flow through a 4-in. cast iron soil pipe to the PUREX Plant Chemical

Sewer. A total of four shower drains, two water cooler drains, and six floor

drains flow into this header. The drains carry sanitary water, surfactants,

and dirt washed from personnel.

This source is not likely to contribute constituents of concern to the

PUREX Plant Chemical Sewer.
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K.2.1.3.22 Service Area Heater Condensate -.. Steam condensate from air

heaters in the first floor service area, as well as in the sample gallery,

canyon lobby, storage gallery, P.R. vault~, P.R. room and the regulated shop

flows through a 3-in. 304L stainless steel pipe to the PUREX Plant Chemical

Sewer.

This source consists of steam condensate and is not likely to contribute

constituents of concern to the PUREX Plant Chemical Sewer.

K.2.1.3.23 Instrument and Maintenance Shop Drains. Seven floor drains, two

sink drains, two water cooler drains, and one welding quench tank drain

located in the instrument shop and the maintenance shop enter the PUREX Plant

Chemical Sewer through a 4-in. cast iron soil pipe. This pipe has eight floor

clean-out ports. This source normally contains water with trace amounts of

oil and surfactants.

There are no chemical processing tanks located in the instrument and

maintenance shops. However, solvents and chemicals are used on occasion as

part of normal shop procedures. Use of those substances is subject to strict

administrative controls. Therefore, this source is not likely to contribute

constituents of concern to the PUREX Plant Chemical Sewer.

K.2.1.3.24 Service Area Heater Condensate 2. Steam condensate from the first

floor service area heaters flows through a 3-in. 304L stainless steel pipe to

the PUREX Plant Chemical Sewer.

As steam condensate, this source is not likely to contribute

constituents of concern to the PUREX Plant Chemical Sewer.

K.2.1.3.25 West End Storage Room Condensate. Steam condensate from a heater

in a storage room adjacent to the canyon lobby flows through a 2-in. black

wrought iron pipe to the PUREX Plant Chemical Sewer.
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This source consists of steam condensate and is not likely to contribute

constituents of concern to the PUREX Plant Chemical Sewer.

K.2.1.3.26 2711A Air Dryer. This source consists of raw water used on a

once-through basis in the dry air supply system to cool compressed air. With

the PUREX Plant in standby mode, a continuous supply of dry air is not

required, the dry air supply system is usually not in operation, and the

cooling water is normally valved out of service. However, infrequent

operation may be required to provide air for testing other facility equipment.

This source formerly drained to the soil column as part of the

historical PUREX Plant Cooling Water stream as described in Appendix M. It

will be rerouted into the PUREX Plant Chemical Sewer via batch transfer from

the 216-A-42 Retention Basin as a result of elimination of the cooling water

stream during standby mode. As raw water, it is not likely to contribute

constituents of concern to the PUREX Plant Chemical Sewer.

K.2.1.3.27 Raw Water Rinse Line. Raw water is used when required to flush

solid particles (soil, rust, etc.) through the PUREX Plant Chemical Sewer

line. The water is introduced into the PUREX Plant Chemical Sewer through a

3-in. raw water supply pipe made of wrought carbon steel, which might be

galvanized. The average flow rate for this source is estimated to be 50

gal/min on an annualized basis. As raw water, this source does not contribute

constituents of concern to the PUREX Plant Chemical Sewer.

K.2.1.3.28 Tk-30 Overflow. Tank Tk-30 is used for storing demineralized

water. The overflow pipe from Tk-30 drains through a 6-in. vitrified clay

pipe into the PUREX Plant Chemical Sewer. Normally, this pipe has no flow.

Water in this water has been purified by the demineralization process.

Therefore, it is not likely to cpntribute constituents of concern to the PUREX

Plant Chemical Sewer.

K.2.1.3.29 Acid Vacuum Fractionator. When the PUREX Plant was processing, an

acid vacuum fractionator located in the 206-A Building concentrated a stream
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of dilute nitric acid solution as a means of reclaiming the nitric acid for

reuse in the process. Once-through cooling water from the three fractionator

condensers and steam condensate from the Tractionator reboiler entered the

PUREX Plant Chemical Sewer via a 12-in. pipe made of 304L stainless steel.

The steam condensate component was unusual in that it contained demineralized

water added to remove any superheat present in the steam supply. When the

plant was processing, leaks that might have developed in the condensers or in

the reboiler could have introduced both nitric acid and radionuclides into the

PUREX Plant Chemical Sewer. However, because the PUREX Plant Chemical Sewer

is monitored for pH and radiation, any significant leak would have resulted in

diversion of the PUREX Plant Chemical Sewer to the 216-A-4Z Retention Basin.

At one time, direct contact condensers were used in the acid vacuum

fractionator. After the installation of shell and tube condensers, slightly

acidic process condensate from the fractionator still could overflow to the

PUREX Plant Chemical Sewer. In 1986 the overflow line was blanked.

The acid vacuum fractionator is required only to operate when the PUREX

Plant is processing. The reboiler condensate stream has been eliminated in

the standby mode. However, condenser cooling water flow has been used on

occasion to increase the total PUREX Plant Chemical Sewer flow during standby.

For example, the flow was restarted recently to increase the level in the

216-B-3 Pond. However, no process liquids will be in the fractionator during

the standby mode. Therefore, as raw water this source will not contribute

constituents of concern to the current PUREX Plant Chemical Sewer.

K.2.1.3.30 211-A Building. The 211-A Building houses the water

demineralization system. The system produces demineralized water by passing

sanitary water through beds of cation and anion exchange-resin that remove

ionic impurities. Periodically, the ion-exchange resins are regenerated by

contact with aqueous solutions of chemical additives to remove captured ions

and restore the ion-exchange efficiency.

A 6-in. vitrified clay pipe routes the 211-A Building effluents to the

PUREX Plant Chemical Sewer via manhole 2. When the plant was processing, the
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major portion of this source was discontinuous effluent resulting from

demineralizer regeneration. In standby mode, this line collects sanitary

water drainage from a sink, sanitary wate-r drainage from an emergency shower,

effluents from pipe trenches, and spills caused by pump leak failures.

Possible constituents of concern introduced by historical PUREX processing

included ammonium fluoride, ammonium nitrate, nitric acid, sodium hydroxide,

potassium hydroxide and sulfuric acid. In addition to cations and anions

removed from the sanitary water, at various times during scheduled

regeneration cycles the demineralizer regenerant contains ionic species

including sodium (Na+), hydroxide (0H'), hydrogen (H4 ), sulfate (S04), and

hydrogen sulfate (HSO1 ) introduced by chemicals used for regeneration. The

regenerant also can contain other constituents from sanitary water as well as

organic constituents associated with normal degradation of the ion-exchange

resins.

Project B-669 provided a three-chamber pH control system for the

effluent from the 211-A Building, primarily the demineralizer regenerant. The

system achieves automatic pH control by the adding sulfuric acid to lower the

pH or potassium hydroxide (or sodium hydroxide) to increase the pH.

The 211-A Building effluent is quite discontinuous and normally does not

contribute constituents of concern to the PUREX Plant Chemical Sewer. Still,

the periodic demineralizer regenerant component constitutes a significant

discharge in terms of flow rate as well as potential chemical contamination.

The volume of solution produced by a typical regeneration cycle is estimated

to be 16,000 gal.

Regeneration always is scheduled in advance and carefully supervised.

Also, the pH control system vastly reduces the probability that this source

will cause the PUREX Plant Chemical Sewer to deviate from the acceptable pH

range. The presence of concentrated constituents removed from sanitary water

and released into the solution via regeneration could affect the overall

composition of the PUREX Plant Chemical Sewer.
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During historical PUREX Plant operations, it was necessary to regenerate

the demineralizer approximately once per week. However, requirements for

demineralized water associated with standby mode are extremely small. It will

be possible to postpone regeneration for long periods if not indefinitely

during standby mode. Thus, the estimated average flow rate for this source is

zero.

K.2.1.3.31 Tk-2901-A Overflow. Tk-2901-A is a water tower tank that stores

sanitary water for emergency use as supplemental fire fighting water if

necessary. A continuous overflow is maintained fromthis tank to ensure that

the tank is full at all times and to prevent the contents from freezing during

cold weather. The overflow drains through a 6-in. pipe to the PUREX Plant

Chemical Sewer. The above-ground portion of the pipe is stainless steel, but

facility drawings indicate that it changes to vitrified clay below ground.

On an annualized basis, the average flow rate for this source is

estimated to be 25 gal/min. Because it consists of sanitary water, this

source is not likely to contribute constituents of concern to the PUREX Plant

Chemical Sewer.

K.2.1.3.32 2712A Vacuum Pump Seal Water. The 2712-A Building houses vacuum

pumps that use continuous, once-through flows of raw water for sealing

purposes. The pumps exhaust air from an air sampling and monitoring system

used for monitoring air quality in the 202-A Building. The system

incorporates an extensive and reliable filtration system to clean air entering

the pumps. Consequently, as raw water that has been exposed to air, this

source is not likely to contaminate the PUREX Plant Chemical Sewer.

In the past this source drained to the soil column as part of the

historical PUREX Plant Cooling Water stream described in Appendix M. It will

be rerouted into the PUREX Plant Chemical Sewer as a result of eliminating the

PUREX Plant Cooling Water stream during standby mode.

K.2.1.3.33 Fourth Filter Heating Condensate. The 291-AE Building houses

several stages of high efficiency particulate air filters that capture
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radionuclides which may be entrained in ven-tilation system exhaust 1. These

filters can fail if they get wet. Steam heaters maintain the building

temperature above a minimum level to prevent moisture in the air from

condensing and wetting the filters.

In the past, this source drained to the soil column as part of the

historical PUREX Plant Steam Condensate wastewater stream as described in

Appendix L. After the transition to standby mode is completed, it will be

rerouted into the PUREX Plant Chemical Sewer as a result of elimination of the

PUREX Plant Steam Condensate stream. It will flow through a section of the

previous PUREX Plant Steam Condensate header to the 216-A-42 Retention Basin

and, after sampling and analysis, it will be pumped out periodically to the

PUREX Plant Chemical Sewer for transport to the 216-B-3 Pond.

The condensate has an estimated average flow rate of 0.7 gal/min. In

standby mode, the potential for this source to contribute constituents of

concern to the PUREX Plant Chemical Sewer is extremely low.

K.2.1.3.34 R-Cell Evaporative Cooling Tower. The R-cell evaporative cooling

tower is part of a ventilation supply system that once heated and cleaned air

for R-cell. The system is no longer in service, but it could be restarted in

the future. The system effluents previously flowed through a 3-in. 304L

stainless steel pipe to the PUREX Plant Chemical Sewer. Because this source

no longer exists, it no longer contributes flow or poses any potential for

contributing constituents of concern to the PUREX Plant Chemical Sewer.

However, even if the ventilation system is restarted, this source would not

contribute constituents of concern to the PUREX Plant Chemical Sewer.

K.2.1.3.35 Nonhazardous Wastewater Concentrator Condensate. One alternative

for accommodating off-specification waste batches accumulated in the 216-A-42

Retention Basin is to route the material into one of the existing PUREX

concentrators. Subject to U.S. Department of Energy (DOE) administrative

approval, the concentrator would operate as a nonhazardous wastewater

concentrator. If approved, this operation would use noncontact steam for

heating the concentrator vessel contents, and the resulting steam condensate
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would be routed to the PUREX Plant ChemicalSewer via the 216-A-42 Retention

Basin in the same manner as described above in Section K.2.1.3.33 for fourth

filter heating condensate.

This operation depends on two factors: 1) DOE administrative approval

and 2) the quantity of waste which might require reprocessing. Therefore, it

is not possible to develop a good estimate for the projected flow rate. As

steam condensate, this source would not be likely to add constituents of

concern to the PUREX Plant Chemical Sewer.

K.2.1.3.36 N-Cell Transfer Vacuum Pump Seal Water. The N-cell transfer

vacuum pump provides motive force for transferring liquid solutions from

N-cells and L-cells. During standby mode, this vacuum pump may be needed for

solution transfers and will be operated occasionally to maintain equipment

viability. In operation, the pump uses a continuous flow of once-throu.gh raw

water for sealing purposes.

This source formerly drained to the soil column as part of the

historical PUREX Plant Cooling Water stream as described in Appendix M. It

will be rerouted into the PUREX Plant Chemical Sewer via batch transfer from

the 216-A-42 Retention Basin as a result of elimination of the PUREX Plant

Cooling Water stream during standby mode. As raw water, it is not likely to

contribute constituents of concern to the PUREX Plant Chemical Sewer.

K.2.1.4 Wastewater Source Description

Each of the stream sources listed in Table K.2-1 was categorized under

one of six categories, A through F. These categories and the methodology used

to establish them are described in Appendix U. Sources assigned to Categories

A through E are considered to be uncontaminated and do not require treatment

before disposal. Category F sources are considered to have the potential to

be contaminated and may require treatment to meet predetermined quality

criteria before disposal. Figure K.2-4 shows the effluent sources grouped by

their assigned categories. The figure also shows that they currently are

routed to the 216-B-3 Pond for disposal. Note that information in
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Clean Effluents

B. Domestic Wastewater

4. Lab Cold Change Rooms
21. Locker/Shower Room Drains

C. Miscellaneous Clean Sources

1. P&O Gallery East of Column 30
6. Lab Ventilation Room Floor Drains
8. Compressor Room Floor Drains
9. Process Blower Room Floor Drains

11. Service Blower Room Floor Drains
14. Car Unloading Spot #1 Sump
17. AMU/P&O Gallery West of Column 31
27. Raw Water Rinse Line
28. Tk-30 Overflow
29. Acid Vacuum Fractionator
30. 211-A Building
31. Tk-2901-A Overflow

D. Once-Through Cooling Water

2711 A Air Dryer CoolingWater -

2712A Vacuum Pump Seal Water -

N-Cell Transfer Vacuum Pump Seal Water-

(New) 26.
(New) 32.
(New) 36.

r

E. Evaporative Cooling Water

Potentially Contaminated Effluents

F. Miscellaneous Sources

3. Battery Room
16. 203-A Area
23. Instrument/Maintenance Shop Drains
35. Nonhazardous Wastewater

Concentrator Condensate (New)

Flow-Proportional Sampling

M Radiation, pH Monitoring

Note: Shaded items are dismantled or
eliminated.

34. R-Cel1 Evaorattve Cooling Tower

Figure K.2-4.

2-28-92

Flow Schematic for Current Status of PUREX Plant Chemical Sewer.
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A. Boiler Discharge

2. Flash Tank Tk-618-1 Drain
5. Lab Ventilation Room Condensate
7. Lab Water Still Condensate

10. Process Blower Room Condensate
12. Service Blower Room Condensate
13. Sanitary Water Heater
15. Manhole #2 Steam Trap
18. Office Area Heater Condensate
19. Sanitary Pipe Trench Condensate
20. Locker/Shower Room Condensate
22. Service Area Heater #1 Condensate
24. Service Area Heater #2 Condensate
25. West End Storage Room Condensate
11 Fourth Filter Heating Condensate(New

216-A-42 Retention Basin

Discharge to 216-B-3 Pond

I
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Figure K.2-4 is representative of the standby mode. Also note that although

the sources are grouped by source category in the figure, they retain the

source numbers assigned previously in Table K.2-1.

K.2.2 WASTEWATER CHARACTERISTICS

This section describes the characteristics of the PUREX Plant Chemical

Sewer stream. Section K.2.2.1 presents and evaluates sample data obtained for

the stream as it existed in 1989 and 1990 as well as projected data for the

stream as it exists today. Section K.2.2.2 discusses the stream in terms of

Washington State Dangerous Waste Regulations.

K.2.2.1 Stream Characteristics

In an effort to characterize the PUREX Plant Chemical Sewer stream,

samples were obtained from the 295-AC Sample Shack during a period from

October 1989 to February 1990. Subsequent analyses performed at a contract

laboratory in Richland, Washington, provided chemical and radiological data

included in the PUREX Plant Chemical Sewer Stream-Specific Report (WHC 1990).

The results of a statistical summary of these sampling data are listed

in Table K.2-2. It is important to note that the samples represented the

combination of sources that comprised the PUREX Plant Chemical Sewer during

the time interval identified above and that the flows and concentrations shown

in the table reflect the conditions that existed on specific sampling dates.

Table K.2-2 presents mean, 90% upper confidence limit (CL) and maximum

values for the sample data. Means were calculated by totaling values for all

samples and then dividing the totals by the number of samples. The 90%

confidence limit values represent values that, statistically, would only be

exceeded in I out of 10 stream samples. The maximum values represent the

largest analytical value observed among the samples.

2-28-92 PUREX Plant Chemical Sewer

K-40



WHC-SD-W049H-ER-003, Rev. 0

Table K.2-2. Characteristics of.PUREX Plant Chemical Sewer.
(sheet 1 of 2)

Flow Rate= 462 galihn (1

Stream Concentrations (1] Raw Efuent Stream Stream

Constituent Water Comparative 90%CL/ Mean Total Mean Toxic

Mean 90%CL [2) Maximum (31 Mean (41 Level (ECL) [51 ECL Mass Mass

(ppb) (ppb) (ppb) (ppb) (ppo) (Wr) ("hr)

ORGANICS
Butylated hydroxy toluene 1.00E+01 n/a n/a 2.0E+01

TrIchloromethane 8.83E+00 1.39E+01 2.20E+01 6.0E+00 2.3E+00 1.8E+01 1.81E+01

INORGANICS (61
Aluminum 2.27E+02 3.41E+02 6.14E+02 1.7E+02 5.0E+01 6.8E+00 4.6E+02 3.0E+01

Ammonia 5.77E+01 6.30E+01 6.90E+01 < 5.0E+01 1.3E+03 4.8E-02 1.2E+02

Arsenic (EP Toxic) < 5.00E+02 < 5.OOE+02 < 5.00E+02
Barium 3.13E+01 3.396+01 3.90E+01 2.8E+01 1.0E+03 3.4E-02 6.3E+01 3.6E-01

Barium (EP Toxic) -c 1.00E+03 - 1.00E+03 c 1.00E+03
Boron 1.60E+01 2.22E+01 3.50E+01 3.2E+01 2.4E-01

Cadmium (EP Toxic) < 1.00E+02 < 1.00E+02 < 1.00E+02
Calcium 1.84E+04 1.90E+04 1.94E+04 1.8E+04 3.7E+04

Chloride 1.55E+03 1.75E+03 2.00E+03 8.0E+02 2.5E+05 7.0E-03 3.1E+03 7.6E-02

Chromium (EP Toxic) < 5.00E+02 < 5.00E+02 c 5.00E+02

Copper 2.93E+01 3.95E+01 5.30E+01 1.4E+01 1.0E+03 4.0E-02 5.9E+01 2.8E+01

Fluoride 1.40E+02 1.54E+02 1.80E+02 4.5E+02 2.0E+03 7.7E-02 2.8E+02

Iron 2.16E+02 4.43E+02 9.80E+02 1.0E+02 3.0E+02 1.5E+00 4.4E+02 1.1E+01

Lead 5.50E+00 6.24E+00 8.00E+00 1.9E+01 5.0E+01 1.2E-01 1.1E+01 2.1E+01

Lead (EP Toxic) - 5.00E+02 c 5.00E+02 < 5.00E+02
Magnesium 4.21E+03 4.35E+03 4.52E+03 4.2E+03 8.SE+03

Manganese 1.57E+01 2.97E+01 6.30E+01 1.4E+01 5.0E+01 5.9E-01 3.2E+01 6.0E+00

Mercury 1.10E-01 1.25E-01 1.60E-01 < 1.0E-01 2.0E+00 6.3E-02 2.2E-01 1.1E+02

Mercury (EP Toxic) < 2.00E+01 - 2.00E+01 < 2.00E+01
Nitrate 5.16E+02 5.88E+02 7.00E+02 7.5E+02 4.4E+04 1.3E-02 1.0E+03 1.3E-01

Potassium 7.19E+02 7.40E+02 7.63E+02 8.0E+02 1.5E+03

Selenium (EP Toxic) < 5.00E+02 < 5.00E+02 < 5.00E+02
SlIcOn 2.57E+03 2.91E+03 3.71E+03 5.2E+03

Silver (EP Toxic) < 5.00E+02 < 5.00E+02 c 5.00E+02
Sodium 2.07E+03 2.16E+03 2.26E+03 2.2E+03 4.2E+03

Strontium 9.08E+01 9.51E+01 1.00E+02 < 3.0E+02 1.8E+02

Sulfale 1.12E+04 1.17E+04 1.28E+04 1.0E+04 2.5E+05 4.7E-02 2.3E+04

Uranium 4.65E-01 5.61E-01 6.40E-01 6.4E-01 5.9E+01 9.5E-03 9.4E-01

Zinc 1.47E+01 2.50E+01 4.90E+01 1.4E+01 5.0E+03 5.0E-03 3.0E+01 1.5E+00

RADIONUCLIDES (pCIL) (pCY/L) (pCV/L) (pCV/L) (pCYL)

Alpha Activity 71 9.84E-01 1.47E+00 1.36E+00 2.3E+00 1.2E+00 1.2E+00 3.3E-05 2.2E-01

Beta Activity [81 2.22E+00 2.45E+00 2.49E+00 8.2E+00 4.0E+01 6.1E-02 3.2E-08 8.4E+00

Am-241 1.03E-01 2.03E-01 2.73E-01 1.2E+00 1.7E-01 6.5E-08 2.9E-02
. aC a -7cE-o 4 £S1E0

137 2.86E-01 4.5ZE-01 5.78E-01 4.2E+Q .&
4 3.33E+00 4.286E+00 4.14E+00 2.8E+03 1.5E-03 1.5E-06 4.7E-03

2.29E+02 4.87E+02 3.13E+02 8.0E+04 6.1E-03 4.8E-08 8.7E-02
E 16Er+-0 1 oE-o2 8.9El10 1 15-3

PU-238
Pu-239/240 (91

7.62E-03 1.202 j
3.09E-01 5.33E-01

193E01I 8Ifl

6.59E-01
236ME-01

1.2E+00
4OE+.O

4.4E-01 2.8E-06
4.-0 027

1.2E-01
3.7E.00

-4 .E0 .E0 -E0wilm t1I I . a . Q M r -A 6 3
1.71E-01 1.94E-01
1.50E-01 1.63E-01

2.06E-01
1.70E-01 2.4E+01 6.8E-03 9.1E-01

TOTAL [121 8.5E+04

4.3E-03

2.4E+02
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Table K.2-2. Characteristics of PUREX Plant Chemical Sewer.
(sheet 2 of 2)

Flow Rate= 462 gal/mn [1]

Stream Concentrations [1] Raw Effluent Stream Stream

Consttuent Water Comparative 9O%CL/ Mean Total Mean Toxic

Mean 90%CL [21 Maximum [3] Mean [4] Level (ECL) [51 ECL Mass Mass

(ppb) (ppb) (ppb) (ppb) (ppb) ("r) byr)

MISCELLANEOUS PARAMETERS
Alkalinity (as CaCO3) (ppb) 5.95E+04 6.55E+04 7.90E+04
Conductivity (US) 1.51E+02 1.58E+02 1.61E+02 8.8E+01
pH (dimensionless) 7.65E+00 7.84E+00 8.10E+00 6.96 6.5-8.5 [11
Total Dissolved Solids (ppb) 5.63E+04 6.50E+04 7.00E+04 5.OE+05 1.3E-01

Temperature (*C) 2.50E+O1 2.81E+01 3.OOE+01 15.8
Total Carbon (ppb) 1.44E+04 1.51E+04 1.60E+04
Total Organic Halides (as Cl) (ppb) 7.05E+01 9.94E+01 1.50E+02 3A.E+01

Notes:
[1] Data are from "PUREX Plant Chemical Sewer Stream-Spetlc Report. WHC-EP-0342. Addendum 2, August 1990, Page 3-8.

[2] 90% CL a 90% Confidence Lint. Upper Imn of the one-tailed 90% confidence interval. Used for all data

sets except pH data wih means below 7.25. The cases use the lower Writ of the one-taled 90% confidence interval.

[3] Maximum values we shown for ael constituents. pH values are those farthest from 7.25.

[4] Raw Water data are from *Preliminary Evaluation of Hanford Lquld Dischrgee to the Ground," WHC-EP-0052, Rev. 1. August 1988.

[51 Effluent Conparative Levels as given In Appendx U.
[6] Constituents labeled *EP Toxic* show < resuls, which are below the threshold for EP Toxicity Tests.

[7] Alpha Is modeled as Pu-239.
[8] Beta Is modeled as Sr-90.
[9] Pu-239W240 Is modeled as Pu-240.

[10] Total RadIum Is modeled as Ra-226.
[11] The stream 90%CL pH is within the comparative level range.

[12] A theoretical stream of raw water having the same flow rate as this stream would cany 5.8E+03 btyr of mean toxic mass.
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Most of the sources are derived from raw Columbia River water, sanitary

water, and/or steam. Therefore, Table K.2-2 also provides raw water

characteristics for comparison with those- shown for the PUREX Plant Chemical

Sewer. As could be anticipated, constituents present in the raw water (and in

the sanitary water that is derived from raw water) were found in the PUREX

Plant Chemical Sewer.

The 90% confidence limit values are compared to the effluent comparative

levels (ECLs) described in Appendix U to focus attention on constituents that

may be of concern and to aid in identifying the types of treatment potentially

required. For the historical PUREX Plant Chemical Sewer, the 90% confidence

limit values would have exceeded the Project W-049H effluent comparative

levels for trichloromethane, aluminum, iron, and total alpha activity. It can

be seen in Table K.2-2 that the constituent concentrations for the two metals

and total alpha activity can be attributed, at least in part, to their

presence in raw water. Similarly, trichloromethane has been detected in the

200 Area sanitary water supply at a concentration greater than the effluent

comparative level.

The stream-specific report (WHC 1990) contains data from 6 PUREX Plant

Chemical Sewer samples taken in 1989 and 1990. Those data are relevant to the

effluent comparative level exceedances mentioned above. The effluent

comparative level for trichloromethane is 6 ppb. Trichloromethane was

detected in three of the six samples, at concentrations of 5, 17, and 22 ppb.

Replacing the three less-than values with the detection limit of 3 ppb

resulted in a mean value of 8.83 ppb and a 90% confidence limit of 13.9 ppb.

Each of the three detections was less than the mean value of 28 ppb reported

in Appendix U for sanitary water. Tricholormethane is not used in the PUREX

Plant. However, since sanitary water is one of several clean water sources

contributing to the PUREX Plant Chemical Sewer, it is a likely source of

trichloromethane in the wastewater.

The effluent comparative level for aluminum is 50 ppb. Aluminum was

detected in only one of the six stream samples, at a concentration of 614 ppb

and at a detection limit of 150 ppb. Replacing the five less-than values with
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the detection limit resulted in a reported .mean value of 227 ppb and a 90%

confidence limit of 341 ppb. If the five less-than results had been replaced

with 0 ppb, the resulting mean of 102 ppb- would still have been higher than

the effluent comparative level. By comparison, Appendix U reports a mean

value of 170 ppb aluminum in raw water. Thus, the raw supply and routine

corrosion of metallic surfaces in the PUREX Plant are likely sources of

aluminum in the wastewater.

The effluent comparative level for iron is 300 ppb. Iron was detected

in all six of the stream samples, with a mean concentration of 216 ppb and a

90% confidence limit of 443 ppb. By comparison, Appendix U reports mean iron

concentrations of 100, 33, and 240 ppb in raw water, sanitary water, and steam

condensate, respectively. Iron in these three clean water sources and routine

corrosion of metallic surfaces in the PUREX Plant are likely sources of iron

in the wastewater.

The effluent comparative level for alpha activity is 1.2 pCi/L. The

mean and 90% confidence limit values reported for the six stream samples were

0.984 and 1.47 pCi/L, respectively, It is possible that sources within the

PUREX Plant contributed to the total alpha content of the six stream samples.

However, Appendix U reports that raw water also contains total alpha activity

at a mean concentration of 2.3 pCi/L.

The mean total mass shown in Table K.2-2 was calculated by multiplying

the historical wastewater stream flow rate by the mean concentration of each

constituent to obtain the expected mass of all constituents in the stream. In

the case of radionuclide species, radioactivity values were converted to mass

values using standard specific activities for each of the species. For each

of the toxic constituents, including all radionuclide species, a mean toxic

mass was calculated by multiplying its mean total mass by its toxic weighting

factor. Appendix U describes the significance and derivation of these toxic

weighting factors.

Five sources have been added to the PUREX Plant Chemical Sewer since the

sampling period. In addition, one source has been eliminated and the flow
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rates of others have been reduced. To refl.ect the current status of the PUREX

Plant Chemical Sewer stream, the constituent concentrations have been

estimated to project the effects of adding and deleting sources in accordance

with these recent changes. For purposes calculating an estimated current

status stream composition, fourth filter heating condensate and nonhazardous

wastewat'er concentrator condensate were assumed to have the characteristics

shown in Appendix U for steam condensate. Similarly, 2711A air dryer cooling

water, 2712A vacuum pump seal water, and N-cell transfer vacuum pump seal

water were assumed to have the characteristics of raw water as shown in Table

K.2-2. The major flow reduction was in vacuum fractionator condenser cooling

water, which was assumed to have the characteristics of raw water. The

resulting additions and subtractions of water types are detailed on Table

K.2-3 which lists these estimated concentrations along with revised values for

annual total mass and annual toxic mass based on these concentrations and on

the current stream flow rate. Again, the table includes the effluent

comparative levels to identify constituents that may be of concern. The

information shown in Table K.2-3 represents the best available projections for

PUREX Plant Chemical Sewer characteristics as of February 1992. It should be

noted that the estimated stream concentrations still exceed the effluent

comparative levels for trichloromethane, aluminum, and iron.

The estimating process resulted in the following changes in proceeding

from Table K.2-2 to Table K.2-3: an increase in mean trichloromethane

concentration from 8.83 ppb to 16 ppb; an increase in mean aluminum

concentration from 227 ppb to 270 ppb; an increase in mean iron concentration

from 216 ppb to 310 ppb. The mean concentration for total alpha activity.

remained approximately the same. However, because Table K.2-3 compares

effluent comparative levels to mean values rather than to 90% confidence limit

values, the exceedance for total alpha activity no longer applies.
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Table K.2-3. Estimated Current Status Characteristics
of the PUREX Plant Chemical Sewer.

Flow Rate= 250 gal/min 1]

Estimated Effluent Stream Stream

Constituent Mean Coiparative Total Toxic
Concentration [1) Level (21 Mass [4] Mass [5

(ppb) (ppb) (blyr) (btyr)

ORGANIS
Butylated hydroxy toluene 1.8E+01 2.0E+01

Trichloromethane 1.6E+01 [3] 6.0E+00 1.8E+01 1.8E+01

INORGANICS
Aluminum 2.7E+02 [3] 5.0E+01 3.0E+02 1.9E+01

Ammonia 6.5E+01 1.3E+03 7.1E+01

Barium 5.8E+01 1.0E+03 6.3E+01 3.6E-01

Boron 1.6E+01 1.7E+01 1.3E-01

Calcium 1.9E+04 2.1E+04

Chloride 2.2E+03 2.5E+05 2A.E+03 5.8E-02

Copper 44E+01 1.0E+03 4.8E+01 2.2E+01

Fluoride 1 AE+02 2.0E+03 1.5E+02

Iron 3.IE+02 [3] 3.0E+02 3.5E+02 8.4E+00

Lead 5.5E+00 5.0E+01 6.0E+00 1.1E+01

Magnesium 4.2E+03 4.6E+03

Manganese 1.7E+01 5.0E+01 1.9E+01 3.5E+00

Mercury 1.2E-01 2.0E+00 1.3E-01 6.6E+01

Nitrate 5.1E+02 4AE+04 5.6E+02 7.1E-02

Potassium 1.3E+03 1.5E+03

Silicon 2.6E+03 2.8E+03

Sodium 2.1E+03 2.3E+03

Strontium 9.1E+01 9.9E+01

Sulfate 1.2E+04 2.5E+05 1.3E+04

Uranium 4.6E-01 5.9E+01 5.1E-01
Zinc 2.7E+01 5.0E+03 3.0E+01 1.5E+00

RADIONUCLIDES (pCV/L) (POUL
Alpha Actirity 9.8E-01 12E+00 1.8E-05 1.2E-01

Beta Acty 4.1E+00 4.0E+01 322-08 8.4E+00

AM-241 1.9E-01 12E+00 6.5E-08 2.9E-02

Cs-137 5.3E-01 12E+02 6.7E-09 1.6E-02

C-14 62E+00 2.8E+03 1.5E-06 4.7E-03

H-3 42E+02 8.0E+04 4.8E-08 8.7E-02

Pu-238 1.4E-02 1.6E+00 8.9E-10 1.7E-03

Pu-239/240 5.7E-01 1.22+00 2.8E-06 1.2E-1

-Radium Total 1.8E-01 4.0E+00 2.OE-07 3.7E+00

U-234 32E-01 2.0E+01 5.6E-05 6.5E-03

U-238 2.8E-01 2AE+01 9A.E-01 4.3E-

TOTAL 4.9E+04 1.6E+02 [6]
MISCELLANEOUS PARAMETERS
Total Dissolved Solids (ppb) 1.0E+05 5.0E+05
Total Carbon (ppb) 1AE+04
Total Organic Halides (as C) (ppb) 1.3E+02

Notes:
[1] Estimated composition is based on

adding 0.69 gpm of steam condensate and
eliminating 213.03 gpm of raw water (including less-than values) from the composition data and flow rate

(462 gal/min) given In Table K.2-2.
The concentrations of the constituents eliminated from the stream represent the minimum values of either raw water

or the stream data from Table K.2-2. If the constituent is not present in raw water, the constituent total mass Is assumed

to be the sane as In Table K2-2. In these cases, the estimated mean concentration is increased in proportion to the flow rate reduction.

[2] Effluent ComparatIve Levels are as given in Appendix U.
[3] Constituent concentration is above the comparative level.
[4] Total mass is the annual average amount estimated as in Appendix U.
[5] Toxic Mass is the annual average amount, estimated as In Appendix U.
[6] A theoretical stream of raw water having the same flow rate as this stream would cany

3.2E+03 blyr of mean toxic mass.
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K.2.2.2 Source Status

Washington State Dangerous Waste Regulations (WAC 173-303-070) require

that a waste be designated as a "dangerous waste" if it is a listed dangerous

waste, if it meets certain dangerous waste criteria, or if it has certain

dangerous waste characteristics. The PUREX Plant Chemical Sewer

Stream-Specific Report examined the wastewater stream against each of the

criteria and proposed that the stream not be designated a dangerous waste (WHC

1990). In the current standby mode, process feedstocks and processing

chemicals have been removed from the PUREX Plant. Therefore, it is even less

likely that the PUREX Plant Chemical Sewer should be designated as dangerous

waste in its current status.

In October 1991 the PUREX Plant conducted a self audit to determine if

any listed wastes are or may be present in the stream. In accordance with

past findings, the audit was conducted on the premise that only two types of

listed wastes conceivably could be present. These two types are spent

solvents and discarded chemical products. The audit was based on a survey

with five questions pertaining to historical, present, and future disposal of

spent solvents, other listed chemical products, and other chemical products to

the PUREX Plant Chemical Sewer. The five questions and supporting guidance

are provided in Appendix U. The survey also requested information about the

storage of chemicals that could conceivably leak into drains that feed into

the wastewater discharge system.

Table K.2-4 contains a summary of the responses to these questions

referenced by each source listed in Table K.2-1. No listed wastes were found

to be added to the wastewater stream. Some potential for chemical spills

exists as explained in footnotes to Table K.2-4. Administrative controls to

minimize this potential include training, surveillance, and follow-up

inspections for any area requiring correction. In summary, detailed

procedures are in place to ensure proper handling of all materials.

Note that Table K.2-4 does not include any response to audit question 3

regarding historical discharges. The primary purpose of that question was to
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Table K.2-4. -Results of Self Audit to Determine Regulatory Status
of the PUREX Plant"Chemical Sewer.

1 - 2 3 4 5
Spent Chemical Historical Connection

Solvents Products Releases/ to Chemical Spill

Source Discarded? Discarded? Discharges? Source? Potential?

1. P&O Gallery East of Column 30 No No No No No

2. Flash Tank Tk-618-1 No No No No No

3. Battery Room No No No No Yes [11

4. Lab Cold Change Rooms No No No No No

5. Lab Ventilation Room Condensate No No No No No

6. Lab Ventilation Room Floor Drains No No No No No

7. Lab Water Still Condensate No No No No No

a. Compressor Room Floor Drains No No No No No

9. Process Blower Room Floor Drains No No No No No

0. Process Blower Room Condensate No No No No No

1. Service Blower Room Floor Drains No No No No No

2. Service Blower Room Condensate No No No No No

3. Sanitary Water Heater No No No No No

4. Car Unloading Spot #1 Sump No No No No No

5. Manhole #2 Steam Trap No No No No No

6. 203-A Area No No No No Yes 121

7. AMU/P&O Gallery West of Column 31 No No No No No

8. Office Area Heater Condensate No No No No No

9. Sanitary Pipe Trench Condensate No No No No No

0. Locker/Shower Room Condensate No No No No No

1. Locker/Shower Room Drains No No No No No

2. Service Area Heater #1 Condensate No No No No No

3. Instrument/Maintenance Shop Drains No No No No Yes 131

4. Service Area Heater #2 Condensate No No No No No

5. West End Storage Room Condensate No No No No No

6. 2711A Air Dryer Cooling Water No No No No No

7. Raw Water Rinse Line No No No No No

8. Tk-30 Overflow No No No No No

9. Acid Vacuum Fractionator No No No No No

0. 211-A Building No No No No No

1. Tk-2901-A Overflow No No No No No

2. 2712A Vacuum Pump Seal Water No No No No No

3. Fourth Filter Heating Condensate No No No No No

4. R-Cell Evaporative Cooling Tower n/a (4) n/a n/a nia nla

5. Nonhazardous Wastewater Concentrat No No No No No

Condensate
6. N-Cell Transfer Vacuum Pump Seal Wa No No No No No

Notes:
[1] The storage batteries contain sulfuric acid. Spills or ruptured battery casings could result in discharge

of sulfuric acid to the floor drain and into the sewer, thus upsetting the pH of the CSL stream.

121 There is a small possibility that administrative controls governing sampling and analysis of accumulated

batches prior to transfer to the CSL could fail resulting in transfer of contaminated material to the CSL.

131 Shop procedures (e.g., degreasing) can require chemicals or solvents. There is a small possibility that

accidental spills or failure of administrative controls could result in contaminated liquids entering the

CSL stream through shop floor drains.
141 n/a - not applicable; This source has been eliminated.
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obtain information that might be used to explain the presence of regulated

substances in stream analyses due to residual contamination of existing sewer

piping. No such chemicals were found in the stream analyses. Furthermore,

existing sewer piping has recently been inspected, sampled, analyzed, and

found to be free of residual contamination. Therefore, PUREX Plant personnel

determined that this question was not applicable to the PUREX Plant Chemical

Sewer.
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K.3.0 BAT/AKART PROCEDURE APPLICATION

The following sections describe the steps used in applying the BAT/AKART

selection procedure described in Appendix U to determine BAT/AKART for the

PUREX Plant Chemical Sewer stream.

K.3.1 WASTEWATER DESIGNATION RELATIVE TO EFFLUENT COMPARATIVE LEVELS

Results of the characterization of the PUREX Plant Chemical Sewer stream

were presented in Section K.2.2. The PUREX Plant Chemical Sewer

Stream-Specific Report proposed that this stream not be designated a dangerous

waste (WHC 1990). Section K.2.2.2 indicates that the PUREX Plant Chemical

Sewer is not a listed waste subject to treatment by best demonstrated

available technology.

K.3.2 APPLICABLE EFFLUENT GUIDELINES

The first of the four methods discussed in Appendix U to determine

BAT/AKART, the effluent guidelines method, resulted in development of effluent

comparative levels which served as guidelines for constituent concentrations

to be achieved by the application of BAT/AKART to the stream. These effluent

comparative levels are discussed in Appendix U.

Other industry-specific standards apply to about 50 industrial source

categories. None of these standards is applicable to the PUREX Plant Chemical

Sewer because the operations that produce the PUREX Plant Chemical Sewer are

unique to the PUREX Plant, which in turn, is unique even among the few

PUREX-type actinide-recovery facilities worldwide. The PUREX operations are

in no way typical of any of the 50 industrial source categories. However, the

effluent comparative levels identified in Table K.2-2 offered some guidance in

the development and evaluation of alternatives in subsequent steps of the

BAT/AKART selection procedure.
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K.3.3 APPLICABLE TRANSFERABLE TECHNOLOGIES

The technology transfer method can te used to determine BAT/AKART by

identifying technologies that can be duplicated or adapted (i.e., transferred)

from systems that either are operating or have been approved for design and

construction in other similar applications. In the case of the PUREX Plant

Chemical Sewer, the stream has unique, site-specific characteristics.

Therefore, no waste streams with or without applied treatment technology were

identified that were sufficiently similar to the PUREX Plant Chemical Sewer to

support direct determination of BAT/AKART via this method.

K.3.4 APPLICABLE TREATABILITY STUDIES

The inability to determine BAT/AKART by application of the effluent

guidelines method or the technology transfer method, as described above, led

to the application of the treatability studies method. No existing wastewater

stream is reasonably similar to the PUREX Plant Chemical Sewer, and there is

no definite trend in control efforts for waste streams of this type. However,

treatment systems at the DOE Savannah River Plant, Oak Ridge National

Laboratory, and the system planned under Project C-018H for the Hanford Site

provide a basis for BAT/AKART selection guidance using the generic treatment

systems method described in the following section.

K.3.5 APPLICABLE GENERIC TREATMENT ALTERNATIVES

As described in Appendix U, the generic treatment systems method

incorporates a procedure for determining BAT/AKART in cases where little or no

relevant data are available regarding treatment of similar wastewater streams.

As described in the preceding sections, effluent guidelines, technology

transfer, and treatability studies were not appropriate methods for

determining BAT/AKART for treatment of the PUREX Plant Chemical Sewer.

Therefore, it was necessary to apply the generic treatment systems method.
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The procedure began with a review of the technologies screened in

Appendix U to determine the types of treatment available and/or required to

reduce concentrations of constituents that exceed the effluent comparative

levels identified in Table K.2-2. The next step involved selecting

appropriate technologies and combining them into potential treatment

alternatives. For the PUREX Plant Chemical Sewer, the identified treatment

alternatives included current status, two source control alternatives, and an

end-of-pipe treatment system. These alternatives are discussed in

Section K.4. Section K.5 presents a description and an evaluation for each of

these treatment alternatives. Application of the generic treatment systems

method continued with a comparison of the alternatives that led to selection

of one as the preferred alternative for satisfying BAT/AKART requirements.

The comparison and selection process is described in Section K.6.
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K.4.0 TECHNOLOGY ALTERNATIVES

This section introduces BAT/AKART alternatives determined to be suitable

for application to the current PUREX Plant Chemical Sewer stream as it was

characterized in Section K.2. The alternatives cbnsidered include: 1)

maintain the current status, 2) implement planned source controls, 3)

implement additional source controls, and 4) install an end-of-pipe treatment

system to remove constituents of concern.

Project C-018H at the Hanford Site included a screening of technologies

(either operating or contemplated for installation) designed to remove

constituents similar to those present in the PUREX Plant Chemical Sewer from

wastewater streams at Savannah River Plant, Oak Ridge National Laboratory, and

elsewhere. A summary of the screening results is contained in Appendix U.

The screening process used in the preparation of the BAT/AKART report for

Project C-018H identified four technologies as being appropriate for removing

suspended solids: fabric filtration, microfiltration, ultrafiltration, and

deep-bed filtration. Two technology alternatives were retained as appropriate

for removing organics from the wastewater stream: granular activated carbon

(GAC) adsorption and ultraviolet (uv)-light activated oxidation (uv/oxidation)

of organics. Two technology alternatives were identified for removing

dissolved solids: ion exchange and reverse osmosis (RO). The selected

treatment technologies, which are described further in Appendix U, were

combined into one end-of-pipe treatment alternative appropriate for the PUREX

Plant Chemical Sewer.

K.4.1 ALTERNATIVE 1 - CURRENT STATUS

For this alternative it is assumed that no additional source controls or

treatment will be implemented at the PUREX Plant. The current status of the

stream as described in Section K.2 would be maintained.
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K.4.2 ALTERNATIVE 2 - PLANNED SOURCE CONTROL

This alternative would consist of i-mplementing any source controls

already planned for completion before June 1995. For the PUREX Plant Chemical

Sewer, this alternative includes completion of a project designed to provide a

catch pan and roof for the car unloading spot 1 as described in Section

K.2.1.3.14. Other sources would remain as described in Section K.2.1.3. This

alternative also would include reactivating one of the PUREX concentrators to

reprocess any wastes that might be diverted from the normal PUREX Plant

Chemical Sewer discharge path as a result of upset conditions. This standby

treatment is not discussed extensively in this document as it is not a

regularly operating part of the assumed standby condition. The process of

obtaining DOE administrative approval for using the E-F11 concentrator for

this purpose has been initiated. This alternative would not produce any

secondary waste.

The stream would be rerouted to the TEDF for final discharge.

Tentatively, the new discharge piping would be connected to the existing

piping at a point located between the 242-A Evaporator and Manhole No. 8. If

required, a diversion box would be installed at the new junction point. Gamma

radiation monitoring, pH monitoring, and flow-proportional sampling with

periodic analysis would continue to be used to ensure effluent quality.

The resulting PUREX Plant Chemical Sewer stream would be discharged

directly to the Project W-049H Treated Effluent Disposal Facility. Any

contaminated PUREX Plant Chemical Sewer waste would be diverted to temporary

storage and then routed to one of the existing PUREX concentrators for

reprocessing provided administrative approval is received from the DOE. (See

Section K.2.1.3.35.) As an alternative to using the concentrators, the DOE is

investigating use of mobile treatment plants, on an as-required basis, to

treat off-specification material in the 216-A-42 Retention Basin. The mobile

treatment plant would include any unit operations necessary to treat

constituents identified as being of concern in the off-normal waste.
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K.4.3 ALTERNATIVE 3 - ADDITIONAL SOURCE CONTROL

The PUREX Plant Chemical Sewer cons-ists of a large number of sources of

various types. This alternative would include source controls identified as

appropriate for application to individual sources or for groups of similar

sources.

Specific additional source controls would include: eliminating raw

water flow currently added to flash tank Tk-618-1 for cooling hot steam

condensate and venting the resulting steam to the atmosphere; plugging the

floor drain in the battery room and installing diking to contain any sulfuric

acid spills for controlled recovery and/or cleanup; eliminating some steam

condensate flow by replacing steam heaters with electric heaters in the lab

ventilation room, the process blower room, the service blower room, the office

area, the locker and shower room, the service areas 1 and 2, the west end

storage room, and the fourth filter unit; eliminating some steam condensate

flow by replacing the steam-heated lab water still and sanitary water heaters

with electrically heated units and by replacing steam tracing in the sanitary

pipe trench with electric tracing; eliminating some raw water flow by

replacing the water-sealed vacuum pumps with dry-type units and replacing the

2711A air dryer cooler with an air-cooled unit.

This alternative would not produce any secondary waste. Additionally,

it would substantially reduce the flow rate of the PUREX Plant Chemical Sewer.

However, most of the reduction in flow rate would be accomplished by

eliminating raw water and steam condensate sources that do not contribute

constituents of concern to the PUREX Plant Chemical Sewer in its current

status.

K.4.4 ALTERNATIVE 4 - END-OF-PIPE TREATMENT

Under this alternative, the entire PUREX Plant Chemical Sewer having the

current status characteristics described in Table K.2-3 would be treated with

an end-of-pipe treatment system. The treatment system would consist of
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filtration for removal of suspended solids,-GAC adsorption for removal of

organics, and ion exchange for removal of metals. The treated stream would

normally be discharged directly to the Project W-049H Treated Effluent

Disposal Facility. Flow-proportional sampling with periodic analysis would be

used to ensure effluent quality. Any off-normal effluent would be diverted to

temporary storage and then routed to one of the existing PUREX concentrators

for reprocessing as described in Section K.4.2. Secondary waste would be

produced in the forms of exhausted filter media, saturated GAC, and saturated

ion-exchange resin.

The end-of-pipe treatment system configuration was developed by

combining technology alternatives from Appendix U into a treatment train

capable of treating the organic and inorganic constituents identified as being

of possible concern in the PUREX Plant Chemical Sewer.

Two technology alternatives for treating organic contaminants remained

from the Appendix U evaluation. Of these two technologies, UV-mediated

oxidation was eliminated from consideration due to cost factors associated

with the low stream flow rate. The GAC adsorption step incorporated in this

alternative would be effective and appropriate for the low flow rate

associated with the stream.

Similarly, two technology alternatives for treating inorganic

constituents remained from the Appendix U evaluation, ion exchange and reverse

osmosis. Of these two technologies, reverse osmosis was eliminated from

further consideration because it would produce a liquid secondary waste stream

requiring further treatment prior to disposal. Ion-exchange systems are

readily available that would substantially reduce constituent levels in the

PUREX Plant Chemical Sewer. The Project C-018H report established that ion

exchange offers high decontamination factors for the constituents of concern

in the PUREX Plant Chemical Sewer. Thus, ion exchange was selected for the

end-of-pipe treatment system. It should be noted that the filtration step

would be included primarily to protect downstream equipment from pluggage.
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K.5.0 DESCRIPTION OF.ALTERNATIVES

This section describes the four PUREX Plant Chemical Sewer treatment

alternatives in detail. Tables are provided to define the performance of each

alternative for removing constituents of concern. Process descriptions are

provided for each alternative. Also, each alternative is characterized

according to treated water quality, reliability, safety, process development

status, ease of maintenance, flexibility, permitting, interdependence, factors

associated with secondary waste, and cost.

Methods and assumptions provided in Appendix U were used by a panel of

engineers to evaluate each alternative. Alternative 1, current status, serves

as a basis for comparing the other three alternatives except for the treated

water quality and cost attributes. Treated water quality was based on a water

quality ratio calculated using the annual toxic mass and flow rate associated

with each, individual alternative.

Cost was rated based on a cost effectiveness ratio calculated from the

equivalent uniform annualized cost of the alternative and the annual toxic

mass removed relative to the total toxic mass present in Table K.2-2.

K.5.1 ALTERNATIVE 1 - CURRENT STATUS

A brief process description of Alternative 1 is provided in

Section K.5.1.1. The qualitative attributes of Alternative 1 (treated water

quality, reliability, safety, process development status, ease of maintenance,

flexibility, permitting, and interdependence) are described in

Sections K.5.1.2 through K.5.1.9. The character and quantity of secondary

wastes that could be expected if Alternative 1 is implemented are described in

Section K.5.1.10. Section K.5.1.11 provides an estimated cost associated

with implementation of Alternative 1.
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K.5.1.1 Process Description

In Alternative 1, it is assumed that no additional source control

measures or treatment would be implemented at the facility. The current

status as described in Section K.2 would be maintained. Source control

measures previously implemented include: elimination of the source associated

with the R-cell evaporative cooling tower; installation of facilities to

minimize the potential for overflowing bulk chemical storage tanks in the

aqueous makeup unit and for catching and recovering chemicals that do

overflow; and installation of facilities to neutralize acidic and basic

solutions produced during any periodic regeneration of demineralizer ion-

exchange resin beds. The primary attributes of Alternative 1 are discussed in

subsequent sections.

K.5.1.2 Treated Water Quality

The anticipated treated water quality for Alternative 1 has already been

summarized in Table K.2-3. Alternative 1 removes 33% of the 240 lb/yr toxic

mass shown in Table K.2-2. Based on the water quality ratio of 0.64, the

water quality was given a high rating.

The effluent comparative levels are exceeded for three constituents

including trichloromethane, aluminum, and iron. Discussion relative to these

exceedances was provided in Section K.2.2.1.

K.5.1.3 Reliability

Alternative 1 already has been implemented. Established source control

methods were used. (Refer to Appendix U.) The reliability rating of these

methods is high.
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K.5.1.4 Safety

Established source control measures- have been implemented. The safety

of these methods was given a high rating as they are relatively easy to

maintain and/or operate.

K.5.1.5 Process Development Status

The source control measures currently in place are based on established

technologies. The process development status rating of Alternative 1 is high.

K.5.1.6 Ease of Maintenance

The ease of maintenance of Alternative 1 was given a high rating. Very

little maintenance has been associated with the existing source controls.

K.5.1.7 Flexibility

The flexibility rating of Alternative 1 is low. It does not control the

flows and concentrations of active wastewater sources. Also, it cannot

readily be adapted to accommodate any future process needs that might arise in

the facility.

K.5.1.8 Permitting

Three constituent concentrations exceed the effluent comparative levels

as discussed in Section K.5.1.2. A separate permit would be required for

continued discharge of this stream to the soil column. Therefore, the

permitting attribute of Alternative 1 was given a low rating.
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K.5.1.9 Interdependence

Alternative 1 is not dependent on the successful operation of processing

facilities located either within or outside the PUREX Plant site. No

secondary wastes are generated. Thus no interaction with waste storage and

disposal facilities is required. The interdependence rating of Alternative 1

is high.

K.5.1.10 Secondary Wastes

Under Alternative 1 it is assumed that no additional source control

measures will be implemented at the facility. Alternative 1 produces no

secondary wastes. The secondary waste rating of Alternative 1 is high.

K.5.1.11 Cost

For Alternative 1, it is assumed that no additional source control

measures or treatment will be implemented at the facility. Because

Alternative 1 is used as a baseline for comparison, its cost is assigned a

value of zero. Thus, the cost rating of Alternative 1 is high.

K.5.2 ALTERNATIVE 2 - PLANNED SOURCE CONTROL

A process description of Alternative 2 is provided in Section K.5.2.1.

The qualitative attributes (treated water quality, reliability, safety,

process development status, ease of maintenance, flexibility, permitting, and

interdependence) of Alternative 2 are described in Section K.5.2.2 through

K.5.2.9. The character and quantity of secondary wastes that can be expected

if Alternative 2 is implemented are described in Section K.5.2.10. Section

K.5.2.11 presents an estimated cost for .implementation of Alternative 2.
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K.5.2.1 Process Description

The planned source controls identifled for the remaining active PUREX

Plant Chemical Sewer sources were described in Section K.4.2 and are

summarized in Table K.5-1. Figure K.5-1 shows the flow of effluent sources

after current status and planned source control measures have been

implemented. The catch pan and roof installation at the car unloading spot 1

is designed primarily to contain spills and prevent dilution of spills with

rainwater. The flow rate of rainwater presently associated with the car

unloading sump is minuscule. In fact, rainwater typically evaporates before a

sufficient batch is accumulated to justify analysis and transfer to the PUREX

Plant Chemical Sewer.

No chemical spills were being transferred to the PUREX Plant Chemical

Sewer when the stream samples were taken to obtain the data presented in Table

K.2-2. Similarly, the plan to route contaminated PUREX Plant Chemical Sewer

to the existing PUREX concentrators for treatment could only include waste

produced during upset conditions because the capacity of the concentrators is

limited. Therefore, the normal PUREX Plant Chemical Sewer flow rate and

concentrations would not change significantly from those reported in Table

K.2-3 as a consequence of implementing Alternative 2. Also, neither the

annual mass of chemical and radiological constituents nor the annual toxic

mass discharged in the PUREX Plant Chemical Sewer could be expected to vary

from those for current status after Alternative 2 is implemented.

The primary attributes of Alternative 2 are discussed in the following

sections.

K.5.2.2 Treated Water Quality

The anticipated treated water quality for Alternative 2 already has been

summarized in Table K.2-3. Alternative 2 would remove 33% of the total toxic

mass listed in Table K.2-2. Based on the water quality ratio of 0.64, the

effluent from Alternative 2 was given a high rating.
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Table K.5-1. Alternative 2 - Estimated Effects
(sheet 1 of 2)

of Planned Source Control.

BAT/ Estimated

Planned AKART Effluent Resulting

Source Option Water Flow Rate

Source Control [11 Type (gal/min) [2]

1. P&O Gallery East of Column 30

2. Flash Tank Tk-61 8-1

3. Battery Room

4. Lab Cold Change Rooms
5. Lab Ventilation Room Condensate
6. Lab Ventilation Room Floor Drains

7. Lab Water Still Condensate

8. Compressor Room Floor Drains

9. Process Blower Room Floor Drains

10 Process Blower Room Condensate
11 Service Blower Room Floor Drains

12
13
14
15
16

Service Blower Room Condensate
Sanitary Water Heater
Car Unloading Spot #1 Sump
Manhole #2 Steam Trap
203-A Area

17 AMUIP&O Gallery West of Column 31

18 Office Area Heater Condensate
19 Sanitary Pipe Trench Condensate
20 Locker/Shower Room Condensate
21 Locker/Shower Room Drains
22 Service Area Heater #1 Condensate
23 Instrument/Maintenance Shop Drains

24 Service Area Heater #2 Condensate
25 West End Storage Room Condensate
26 2711 A Air Dryer Cooling Water

27 Raw Water Rinse Line
28 Tk-30 Overflow
29 Acid Vacuum Fractionator

30 211-A Building

None

None
None.

None
None
None

None

None

None

None
None

None
None

Catch pan and roof structure
None
None

None

None
None
None
None
None
None

None
None
None
None
None
None

None

Raw/Sanitary/
Condensate

Raw/Condensate
Raw/Sanitary/

Condensate
Sanitary

Condensate
Raw/Sanitary/
Condensate
Condensate/

Demin
Raw/Sanitary/
Air Moisture

Raw/Sanitary/
Condensate
Condensate

Raw/Sanitary/
Condensate
Condensate
Condensate

D-3 Condensate/Rain
Condensate
Rain/Raw/

Condensate
Raw/Sanitary/
Condensate
Condensate
Condensate
Condensate

Sanitary
Condensate

Raw/Sanitary/
Condensate
Condensate
Condensate

Raw
Raw

Demin
Raw/Condensate

Demin
Demin Regeneran

PUREX Plant Chemical Sewer

M

C
M

L
C
M

C

M

M

C
M

C
C
M
C
M

M

C
C
C
L
C
M

C
C

2.7E-01
5.OE+01
0.0E + 00
0.OE+00

0.0E+00
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Table K.5-1. Alternative 2 - Estimated Effects
(sheet 2~of 2)

of Planned Source Control.

BAT/ Estimated

Planned AKART Effluent Resulting

Source Option Water Flow Rate

Current Sources Control (11 Type (gal/min) [21

31 Tk-2901-A Overflow None Sanitary 2.5E+01

32 2712A Vacuum Pump Seal Water None Raw 5.OE+00

33 Fourth Filter Heating Condensate None Condensate 6.9E-01

35 Nonhazardous Wastewater None Condensate C [31
Concentrator Condensate

36 N-Cell Transfer Vacuum Pump Seal None Raw L [31
Water

Subtotal - C 6.3E+01
Subtotal - M 6.8E+01
Subtotal - L 4.OE+01

Subtotal - Others 8.1E +01

Total 2.5E + 02

Notes:
[11 BAT/AKART options are defined in Appendix U.

[21 Average flow rate is based on total annual flow divided by 526,000 minutes (one year).

[31 The projected, annualized flow rate for this source is negligible.
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Clean Effluents

A. Boiler Discharge

2. Flash Tank Tk-618-1 Drain
5. Lab Ventilation Room Condensate
7. Lab Water Still Condensate

10. Process Blower Room Condensate
12. Service Blower Room Condensate
13. Sanitary Water Heater
15. Manhole #2 Steam Trap
18. Office Area Heater Condensate
19. Sanitary Pipe Trench Condensate
20. Locker/Shower Room Condensate
22. Service Area Heater #1 Condensate
24. Service Area Heater #2 Condensate
25. West End Storage Room Condensate
33. Fourth Filter Heating Condensate

B. Domestic Wastewater

4. Lab Cold Change Rooms K
21. Locker/Shower Room Drains

C. Miscellaneous Clean Sources

1. P&O Gallery East of Column 30
6. Lab Ventilation Room Floor Drains
8. Compressor Room Floor Drains
9. Process Blower Room Floor Drains

11. Service Blower Room Floor Drains
*14. Car Unloading Spot #1 Sump

17. AMU/P&O Gallery West of Column 31
27. Raw Water Rinse Line
28. Tk-30 Overflow
29. Acid Vacuum Fractionator
30.. 211-A Building
31. Tk-2901-A Overflow

D. Once-Through Cooling Water

26. 2711 A Air Dryer Cooling Water
32. 2712A Vacuum Pump Seal Water
36. N-Cell Transfer Vacuum Pump

Seal Water

E. Evaporative Cooling Water

34. R-Cell Evaporative Cooling Tower

-+-

- Potentially Contaminated Effluents

F. Miscellaneous Sources

3. Battery Room
16. 203-A Area
23. Instrument/Maintenance Shop Drains
35. Nonhazardous Wastewater Concentrator

Condensate

l s M Samplig/ 

Discharge 
to

ilo Analysis 
W09

Sspect
Waste

216-A-42
Retention M

10 Basin

Off-pec To PUREX
W t Concentrators

for Treatment

E-=H Discharge to 216-B-3 Pond

M Flow-Proportional Sampling

1Radiation, pH Monitoring

Note: Shaded items are dismantled or eliminated.

* Sources eliminated or modified by this alternative.

Figure K.5-1. Alternative 2 -

2-28-92

Flow Schematic After Planned Source Control.

PUREX Plant Chemical Sewer

K-66

I

-#



WHC-SD-W049H-ER-003, Rev. 0

As in Alternative 1, the effluent comparative levels would be exceeded

for three constituents including trichloromethane, aluminum, and iron.

Information relevant to these exceedances- was provided in Section K.2.2.1.

K.5.2.3 Reliability

The planned catch pan and roof would be fixed structures of simple

design and rugged materials. Current status source controls already have

proven to be reliable. Thus, the reliability rating of Alternative 2 is high.

K.5.2.4 Safety

Established source control methods would be used in Alternative 2. The

safety rating of these proven measures is high.

K.5.2.5 Process Development Status

The catch pan and roof structure are considered to be simple established

technology. The development status rating of Alternative 2 is high.

K.5.2.6 Ease of Maintenance

The additional source control implemented in Alternative 2 would require

minimal maintenance. The ease of maintenance of Alternative 2 was given a

high rating.
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K.5.2.7 Flexibility

The overall flexibility rating of Alternative 2 is low. It could not

adapt to changing process needs that might arise in the facility, such as the

need to treat waste sources that might be resumed or created by resumption of

PUREX processing.

K.5.2.8 Permitting

The existing PUREX concentrators currently are isolated from service.

Changing their current status for use in reprocessing contaminated PUREX Plant

Chemical Sewer would require a formal review procedure to obtain

administrative approval from the DOE.

In terms of the constituents of concern, the PUREX Plant Chemical Sewer

still would exceed the effluent comparative levels for trichloromethane,

aluminum, and iron after implementation of Alternative 2. The permitting

attribute rating for Alternative 2 is medium.

K.5.2.9 Interdependence

Alternative 2 would not be interdependent on the successful operation of

processing facilities located within and off the PUREX Plant site. This low

level of interdependence results in a high rating for this attribute.

K.5.2.10 Secondary Wastes

No secondary wastes would be produced by Alternative 2, so the rating is

high.
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K.5.2.11 Cost

A rough-order-of-magnitude (ROM) equivalent uniform annualized cost

(EUAC) of approximately $500,000 has been estimated for the additional source

control provided under Alternative 2. Alternative 2 would remove about 80

lb/yr of the total influent toxic mass listed in Table K.2-2. Also, it could

reduce the costs associated with cleaning up any future spills at the tank car

unloading area. Given an estimated equivalent uniform annualized cost of

$58,000, the cost effectiveness ratio for Alternative 2 is $750/lb of toxic

mass removed. Given that ratio and the potential for reducing cleanup cost in

the future, the panel assigned a cost rating of high to Alternative 2.

K.5.3 ALTERNATIVE 3 - ADDITIONAL SOURCE CONTROL

A process description of Alternative 3 is provided in Section K.5.3.1.

The qualitative attributes (treated water quality, reliability, safety,

process development status, ease of maintenance, flexibility, permitting, and

interdependence) of Alternative 3 are described in Section K.5.3.2 through

K.5.3.9. The character and quantity of secondary wastes that are expected if

Alternative 3 is implemented are described in Section K.5.3.10. Section

K.5.3.11 provides an estimated cost for implementation of Alternative 3.

K.5.3.1 Process Description

Alternative 3 provides for additional source controls beyond those

already implemented in current status or planned for installation before June

1995. These additional measures were described in Section K.4.3 and are

summarized in Table K.5-2. Figure K.5-2 shows the flow of effluent sources

after the existing, planned, and additional source control measures have been

implemented.

The primary attributes of Alternative 3 are discussed in the following

sections.
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Table K.5-2. Alternative 3 - Estimated Effects of Additional Source Control.
(sheet l 'of 2)

BAT/

Source

1. P&O Gallery East of Column 30

2. Flash Tank Tk-61 8-1
3. Battery Room

4. Lab Cold Change Rooms
5. Lab Ventilation Room Condensate

6. Lab Ventilation Room Floor Drains

7. Lab Water Still Condensate

8. Compressor Room Floor Drains

9. Process Blower Room Floor Drains

10. Process Blower Room Condensate

11. Service Blower Room Floor Drains

12. Service Blower Room Condensate

13. Sanitary Water Heater
14. Car Unloading Spot #1 Sump
15. Manhole #2 Steam Trap
16. 203-A Area

17. AMU/P&O Gallery West of Column 3

18. Office Area Heater Condensate

19. Sanitary Pipe Trench Condensate

20. Locker/Shower Room Condensate

21. Locker/Shower Room Drains
22. Service Area Heater #1 Condensate

23. Instrument/Maintenance Shop Drains

24. Service Area Heater #2 Condensate

2-28-92

Additional A

Source C
Controls

None

Eliminate raw cooling water
None

None
Replace steam heater with

electric heater
None

Install electric still

None

None

Replace steam heater with
electric heater

None

Replace steam heater with

electric heater
Install electric heater

None
None
None

None

Replace steam heater with
electric heater

Replace steam tracing with
electric heat tape

Replace steam heater with

electric heater
None

Replace steam heater with

electric heater
None

Replace steam heater with

electric heater

Esti
KART Effluent Res

ption Water Flo
12) Type (gal/

Raw/Sanitary/
Condensate

A - 4 Raw/Condensate
Raw/Sanitary/
Condensate

Sanitary
A - 2 Condensate

Raw/Sanitary/

Condensate
A - 1 Condensate/

Demin
Raw/Sanitary/
Air Moisture

Raw/Sanitary/
Condensate

A - 2 Condensate

Raw/Sanitary/
Condensate

A - 2 Condensate

A - 1 Condensate
Condensate/Rain

Condensate

Rain/Raw/
Condensate

Raw/Sanitary/
Condensate

A - 2 Condensate

A - 1 Condensate

A - 2 Condensate

Sanitary
A - 2 Condensate

Raw/Sanitary/
Condensate

A - 2 Condensate

PUREX Plant Chemical

K-70
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wv Rate
min) [3

M

C
M

L
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C

M

M

C

M
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M
C
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M

C
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C
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Table K.5-2. Alternative 3 - Estimated Effects of Additional Source Control.
(sheet 2~of 2)

BAT/ Estimated

Additional AKART Effluent Resulting

Source Option Water Flow Rate

Source Controls [21 Type (gal/min) (3

25. West End Storage Room Condensate Replace steam heater with A - 2 Condensate C

electric heater

26. 2711 A Air Dryer Cooling Water Install air-cooled heat D - 4 Raw 0.OE + 00

exchanger

27. Raw Water Rinse Une None Raw 5.0E+01

28. Tk-30 Overflow None Demin 0.OE+00

29. Acid Vacuum Fractionator None Raw/Condensate/ O.OE + 00
Demin

30. 211-A Building None Demin Regenerant 0.OE + 00

31. Tk-2901-A Overflow None Sanitary 2.5E+01

32. 2712A Vacuum Pump Seal Water Replace wet pump with D - 4 Raw 0.OE + 00

dry pump

33. Fourth Filter Heating Condensate Replace steam heater with A - 2 Condensate 0.OE + 00

electric heater

35. Nonhazardous Wastewater None Condensate (31

Concentrator Condensate

36. N-Cell Transfer Vacuum Pump Seal Replace wet pump with D - 4 Raw 0.OE + 00

Water dry pump

Subtotal - C 3.E +00

Subtotal - M 6.8E+01
Subtotal - L 4.OE+01

Subtotal - Others 7.5E+01

Total 1.9E+02

Notes:
[1] BAT/AKART options are defined in Appendix U.

(21 Average flow rate is based on total annual flow divided by 526,000 minutes (one year).

[31 The projected, annualized flow rate for this source is negligible.
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Clean Effluents

A. Boiler Discharge

*2. Flash Tank Tk-618-1 Drain
*5. Lab Ventilation Room Condensate
*7. Lab Water Still Condensate

*10. Process Blower Room Condensate
*12. Service Blower Room Condensate
*13. Sanitary Water Heater

15. Manhole #2 Steam Trap
*18. Office Area Heater Condensate
*19. Sanitary Pipe Trench Condensate
*20. Locker/Shower Room Condensate
*22. Service Area Heater#1 Condensate
*24. Serie Area Heater#2 Condensate
*25. West EndStorageRoomCondensate
*33. Fourth Filter Heating Condensate

B. Domestic Wastewater

4. Lab Cold Change Rooms
21. Locker/Shower Room Drains

C. Miscellaneous Clean Sources

1. P&O Gallery East of Column 30
6. Lab Ventilation Room Floor Drains
8. Compressor Room Floor Drains
9. Process Blower Room Floor Drains

11. Service Blower Room Floor Drains
14. Car Unloading Spot #1 Sump
17. AMU/P&O Gallery West of Column 31
27. Raw Water Rinse Line
28. Tk-30 Overflow
29. Acid Vacuum Fractionator
30. 211-A Building
31. Tk-2901-A Overflow

D. Once-Through Cooling Water

1*26. 2711 A Air Dryer Cooling Water
-*32. 2712A Vacuum Pump Seal Water
*36. N-Cell Transfer Vacuum Pump Seal Water

Potentially Contaminated Effluents

--4

IE. Evaporative Cooling Water

4-

34. R-Cell Evaporative Cooling Tower

.. I

Sampling/ Discharge to
Analysis W-049H

Suspect
Waste

216-A-42
Retention

Basin

Off-Spec
Waste To PUREX

Concentrators
for Treatment

Discharge to 216-B-3 Pond

S Flow-Proportional Sampling

M Radiation, pH Monitoring

Note: Shaded items are dismantled or eliminated.

*Sources eliminated or modified by this alternative.

Figure K.5-2. Alternative 3 - Flow Schematic After Additional Source Control.

PUREX Plant Chemical Sewer
0

K-72

F. Miscellaneous Sources

3. Battery Room
16. 203-A Area
23. Instrument/Maintenance Shop Drains
35. Nonhazardous Wastewater Concentrator

Condensate
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K.5.3.2 Treated Water Quality

Table K.5-3 shows the projected effluent characteristics that

accompany the additional source controls included in Alternative 3.

a water quality ratio of 0.76, Alternative 3 received a high rating

quality. Alternative 3 would remove 42% of the toxic mass shown in

Table K.2-2.

would

Based on

for water

As with Alternatives 1 and 2, effluent comparative levels would be

exceeded for trichloromethane, aluminum, and iron. Discussion relevant to

these exceedances can be found in Section K.2.2.1.

K.5.3.3 Reliability

Alternative 3 would replace many existing steam loads with electrical

loads. In typical industrial applications, availability of steam from

fossil-fuel-based production facilities such as those used in the 200 East

Area tends to be more reliable than the availability of electricity from a

given power distribution system. Thus, Alternative 3 likely would reduce the

overall reliability of the PUREX Plant operations. The reliability rating of

Alternative 3 is medium.

K.5.3.4 Safety

Established source controls with histories of safe operation were

selected for Alternative 3. The safety rating of these controls is high.
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Table K.5-3. Alternative 3 - Estimated Stream Characteristics
and Additional Source Control.

Flow Rate. 185 gal/min

After Planned

Estimated Effluent Stream Stream

Constituent Mean Comparative Total Toxic

Concentration I1] Level [21 Mass [41 Mass 151
(ppb) (ppb) (loyr) (b/yr)

ORGANICS .E0
Butylated hydroxy toluene 2.5E+01 2.OE+O1

Tdchloromethane 2.2E+01 13] 6.0E+00 1.8E+01 1.8E+01

INORGANICS
Aluminum 3.1E+02 13] 5.0E+01 2.5E+02 1.6E+01

Ammonia 7.0E+01 1.3E+03 5.6E+01

Barium 7.5E+01 1.OE+03 6.1E+01 34E-01

Boron 2.2E+01 1.7E+01 1.3E-01

Calcium 2.3E+04 1.9E+04

Chloride 2.7E+03 2.5E+05 2.2E+03 5.3E-02

Copper 5AE+01 1.OE+03 4AE+01 2.OE+01

Fluoride 1AE+02 2.OE+03 1.IE+02

Iron 3.9E+02 13] 3.OE+02 3.2E+02 7.7E+00

Lead 5.5E+00 5.0E+01 4.4E+00 8.3E+00

Magnesium 5.2E+03 42E+03

Manganese 2.1E+01 5.OE+01 1.7E+01 3.1E+00

Mercury 12E-01 2.OE+00 1.0E-01 5.1E+01

Nitrate 5.1E+02 4AE+04 4.2E+02 5.3E-02

Potassium 1.7E+03 1AE+03

Silicon 3.5E+03 2.8E+03

Sodium 2.5E+03 2.1E+03

Strontium 9.1E+01 7.3E+01

Sulfate 1.5E+04 2.5E+05 1.2E+04

Uranium 5.2E-01 5.9E+01 4.2E-01

Zinc 3.2E+01 5.0E+03 2.GE+01 1.3E+00

RADIONUCLIDES (pCtfL) (pCIJL)

Alpha Activity 9.8E-01 1.2E+00 1.3E-05 8.9E-02

Beta Acity 4.7E+00 4.0E+01 2.7E-08 7.OE+00

Arr-241 2.6E-01 1.2E+00 6.5E-08 2.9E-02

Cs-137 7.1E-01 1.2E+02 6.7E-09 1.6E-02

C-14 8.3E+00 2.8E+03 1.5E-06 4.7E-03

H-3 5.7E+02 8.0E+04 4.BE-08. 8.7E-02

Pu-238 1.9E-02 1.6E+00 8.9E-10 1.7E-03

Pu-239/240 7.7E-01 1.2E+00 2.8E-06 1.2E-01

Total Radium 2.4E-01 4.0E+00 2.OE-07 3.7E+00

U-234 4.3E-01 2.0E+01 5.6E-05 6.5E-03

U-238 3.8E-01 2.4E+01 9E-01 4.E-03

TOTAL 4.5E+04 1AE+02 16]

MISCELLANEOUS PARAMETERS
Total Dissolved Solids (ppb) 1AE+05 5.0E+05
Total Carbon (ppb) 1.9E+04
Total Organic Halides (as Cl) (ppb) 1.6E+02

Notes:
[1] Estimated composition Is based on

eliminating 60 gpmn of steam condensate and
eliminating 5.27 gpm of raw water (including less-than values)

from the Current Status composition data given in Table K.2-3.
The concentrations of the constituents eliminated from the stream represent the minimum values of either

steam condensate, raw water or the stream data from Table K.2-3.
N the constituent is not present In steam condensate or raw water, the constituent total mass Is assumed to be the same as In

Table K.2-3. In these cases, the estimated mean concentration Is increased in proportion to the flow rate reduction.

12] Effluent Comparative Levels are as given in Appendix U.

131 Constiuent concentration Is above the comparative level.

[4] Total mass Is the annual average amount estimated as in Appendix U.

151 Toxic mass Is the annual average amount estimated as in Appendix U.

161 A theorelical stream of raw water having the same flow rate as this stream would cany 2.3E+03 b/yr of mean toxic mass.
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K.5.3.5 Process Development Status

Equipment items included in these source controls have been proven in

industrial service. The development status of Alternative 3 is judged to be

high.

K.5.3.6 Ease of Maintenance

In general, equipment used in source controls to be implemented in

Alternative 3 would require more frequent maintenance than the equipment being

replaced. The ease of-maintenance of this technology was given a medium

rating.

K.5.3.7 Flexibility

The overall flexibility of Alternative 3 is judged to be medium. Many

of the individual source controls could not be adapted to future process needs

that might arise in the facility, such as the need to treat waste sources that

might be resumed or created by resumption of PUREX processing.

K.5.3.8 Permitting

After implementation of Alternative 3, it is projected that the PUREX

Plant Chemical Sewer would exceed the effluent comparative levels for

trichloromethane, aluminum, and iron. This same result was projected for

Alternatives 1 and 2 and is at least partially attributable to constituents

contained in raw Columbia River water. The permitting attribute of

Alternative 3 was given a medium rating.
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K.5.3.9 Interdependence

Alternative 3 would not be interdependent on the successful operation of

processing facilities located within and off the PUREX Plant site. This low

level of interdependence results in a high rating.

K.5.3.10 Secondary Wastes

No secondary wastes would be generated by Alternative 3, so the rating

is high.

K.5.3.11 Costs

The 202-A Building houses most of the facilities that generate sources

to the PUREX Plant Chemical Sewer and was constructed with elaborate safety

measures to protect workers and the environment from radioactivity. Such

construction involved locating many sewer pipes in relatively inaccessible

locations or even embedding them in concrete. Today, these construction

techniques make it very difficult and expensive to segregate clean sources

(and those with very low risk for contamination) from sources that are subject

to contamination. Therefore, Alternative 3 would be extremely expensive in

comparison with Alternatives 1 or 2.

A rough-order-of-magnitude installed cost of approximately $73,000,000

has been estimated for implementing Alternative 3 based on cost methods and

assumptions described in Appendix U. An equivalent uniform annualized cost of

$8,400,000 is estimated for Alternative 3. Alternative 3 would only remove an

estimated 100 lb/yr of the total influent toxic mass listed in Table K.2-2,

and would result in a cost effectiveness ratio of $84,000/lb of toxic mass

removed. Thus, the rating for cost is judged to be low according to the panel

based on the ranges discussed in Appendix U.
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K.5.4 ALTERNATIVE 4 - END-OF-PIPE TREAThENT

A process description of Alternative 4 is provided in Section K.5.4.1.

The qualitative attributes (treated water quality, reliability, safety,

process development status, ease of maintenance, flexibility, permitting, and

interdependence) of Alternative 4 are described in Sections K.5.4.2 through

K.5.4.9. The character and quantity of secondary wastes that can be expected

if Alternative 4 is implemented are described in Section K.5.4.10.

Section K.5.4.11 provides an estimated cost for Alternative 4.

K.5.4.1 Process Description

The current status PUREX Plant Chemical Sewer stream would be treated in

an end-of-pipe treatment system. The system would consist of a filtration

unit for suspended solids, a GAC adsorption unit for removal of organics, and

an ion-exchange unit for removal of metals and radionuclides. Figure K.5-3

shows the flow schematic for effluents as it would be after Alternative 4 is

implemented. Figure K.5-4 shows a simplified process flow diagram for the

end-of-pipe treatment system. Table K.5-4 repeats the current status

concentrations of each constituent and shows decontamination factors (DF)

assumed for each unit operation as well as the predicted treated effluent

concentration. This table also shows the effluent comparative levels and

projections for annual masses of constituents and the annual toxic masses that

would be discharged.

The primary attributes of Alternative 4 are discussed in the following

sections.

K.5.4.2 Treated Water Quality

The anticipated quality of water discharged to the Project W-049H

Treated Effluent Disposal Facility after implementation of Alternative 4 is

summarized in Table K.5-4. The water quality ratio would be 0.0016, thus the
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Clean Effluents

A. Boiler Discharge

2. Flash Tank Tk-618-1 Drain
5. Lab Ventilation Room Condensate
7. Lab Water Still Condensate

10. Process Blower Room Condensate
12. Service Blower Room Condensate
13. Sanitary Water Heater
15. Manhole #2 Steam Trap
18. Office Area Heater Condensate
19. Sanitary Pipe Trench Condensate
20. Locker/Shower Room Condensate
22. Service Area Heater #1 Condensate
24. Service Area Heater #2 Condensate
25. West End Storage Room Condensate
33. Fourth Filter Heating Condensate

B. Domestic Wastewater

4. Lab Cold Change Rooms
21. Locker/Shower Room Drains

C. Miscellaneous Clean Sources

1. P&O Gallery East of Column 30
6. Lab Ventilation Room Floor Drains
8. Compressor Room Floor Drains
9. Process Blower Room Floor Drains

11. Service Blower Room Floor Drains
14. Car Unloading Spot #1 Sump
17. AMU/P&O Gallery West of Column 31
27. Raw Water Rinse Line
28. Tk-30 Overflow
29. Acid Vacuum Fractionator
30. 211-A Building
31. Tk-2901-A Overflow

D. Once-Through Cooling Water

26. 2711 A Air Dryer Cooling Water
32. 2712A Vacuum Pump Seal Water
36. N-Cell Transfer Vacuum Pump Seal Water

E. Evaporative Cooling Water

34. R-Cell Evaporative Cooling Tower

Potentially Contaminated Effluents

F. Miscellaneous Sources

3. Battery Room
16. 203-A Area
23. Instrument/Maintenance Shop Drains
35. Nonhazardous Wastewater

Concentrator Condensate

End-of-Pipe
Treatment

L -

Discharge
MR* to

W-049H

Figure K.5-3. Alternative 4 - Flow Schematic After End-of-Pipe Treatment.
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Figure K.5-4. Alternative 4 - Process Flow Diagram for End-of-Pipe Treatment.
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Table K.5-4. Alternative 4 - Esti mated~ Stream Characteristics After
Planned Source Control and End-of-Pipe Treatment.

FiowRate= 250 gatiln l]

Estimated
Curent Effective Mean Effluent Stream Stream

Constituent Status Decontamination Effluent Comparative Total Toxic
Concentration Factor (DF) Concentration Level (ECL) Mass Mass

111 [2) 131 [41 [5 16)
(ppb) (ppb) (ppb) (b/yr) (b/y)

Butylated hydroxy toluene 1.8E+01 10 1.8E+00 2.OE+00
Trichloromethane 1.6E+01 20 8.2E-01 6.0E+00 8.9E-01 8.8E-01

INORGANICS
Aluminum 2.7E+02 1000 2.7E-01 5.0E+01 3.OE-01 1.9E-02
Ammonia 6.5E+01 2000 32E-02 1.3E+03 3.6E-02
Barium 5.8E+01 500 1.2E-01 1.0E+03 1.3E-01 7.IE-04
Boron 1.6E+01 500 3.2E-02 3.SE-02 2.6E-04
Calcium 1.9E+04 200 9AE.01 1.OE+02
Chloride 2.2E+03 100 2.2E+01 2.5E+05 2AE+01 5.8E-04
Copper 4AE+01 1000 4AE-02 1.0E+03 4.8E-02 2.2E-02
Fluoride 1AE+02 100 1AE+00 2.OE+03 1.SE+00
tron 3.1E+02 1000 3.AE-01 3.0E+02 3.5E-01 '.AE-03
Lead 5.5E+00 1000 5.5E-03 5.0E+01 6.0E-03 1.1E-02
Magnesium 4.2E+03 200 2.1E+01 2.3E+01
Manganese 1.7E+01 1000 1.7E-02 5.0E+01 1.9E-02 3.5E-03
Mercury 1.2E-01 1000 1.2E-04 2.0E+00 1.3E-04 6.6E-02
Ntrate 5.1E+02 100 5.1E+00 4AE+04 5.6E+00 7.1E-04
Potassium 1.3E+03 100 1.3E+01 1.5E+01
Silicon 2.6E+03 500 5.IE+00 5.6E+00
Sodium 2.1E+03 100 2.1E+01 2.3E+01
Strontium 9.1E+01 1000 9.1E-02 9.9E-02
Sufate 1.2E+04 500 2AE+01 2.5E+05 2.7E+01
Uranium 4.6E-01 1000 4.6E-04 5.9E+01 5.1E-04
zinc 2.7E+01 1000 2.7E-02 5.0E+03 3.OE-02 .SE-03

RADIONUCLIDES (pCUL) (pC/L) (pCtiL)
Apha ActMity 9.8E-01 400 2.5E-03 12E+00 4AE-08 3.OE-04
Bela Actity 4.1E+00 400 1.0E-02 4.0E+01 8.0E-11 2.1E-02
Arn-241 1.9E-01 1000 1.9E-04 1.2E+00 6.5E-11 2.9E-05
Cs-137 5.3E-01 400 1.3E-03 1.2E+02 1.7E-11 4.OE-05
C-14 6.2E+00 20 3.IE-01 2.8E+03 7.6E-08 24E-04
H-3 4.2E+02 1 4.2E+02 8.OE+04 4.8E-08 8.7E-02
Pu-238 1AE-02 1000 1AE-05 1.6E+00 8.9E-13 1.7E-06
Pu-239/240 5.7E-01 1000 5.7E-04 12E+00 2.8E-09 1.2E-04
Total Radium 1.SE-01 100 1.8E-03 4.0E+00 2.0E-09 3.7E-02
U-234
U-238

miscELLANEOus PARAMETERS
Total Dissoived Solids (ppb)
Total Carbon (ppb)
Total Oroani Haas !as Cfl Mob!

32E-01
2.aE-01

1.OE+05
1AE+04
1.SE+02

1000

500
20
20

3.2E-04
2.8E-04

2.1E+02
7.2E+02
6.5E+00

2.OE+01 S.E-W 6.E-06
2AE+01 9.1E-04 4.3E-06

TOTAL 2.3E+02 1.2E+00 [6]

5.0E+05

Notes:
Estimated current status stream parameters as given In Table K2-3.
Decontamination factors for combined application of Fitration, GAC adsorption and Ion Exchange unit operations.
Estimated effluent concentration = current status concentration/decontamination tador.
Effluent Comparative Levels are as given in Appendix U. (none are exceeded by the estimated effluent)
Total mss to the annual average amount estimated as in Appendx U.
Toxic mass Is the annual average amount estimated as In Appendix U.
A theoretical stream of raw water having the same flow rate as this stream would cany

32E+03 byr of mean toxic mss.

28-92 PUREX Plant Chemical Sewer

K-80

1l
12]
13]
[4]
[5]
[6]

2-

0



WHC-SD-W049H-ER-003, Rev. 0

stream received a high rating. Alternative-4 would remove more than 99% of

the 240 lb/yr of toxic mass listed in Table K.2-2. Effluent comparative

levels would not be exceeded for any of the constituents.

K.5.4.3 Reliability

The end-of-pipe treatment technologies incorporated in Alternative 4 are

more complex than typical source controls. However, they employ very few

moving parts and would be highly reliable. The overall reliability rating is

high.

K.5.4.4 Safety

The technologies have a long history of safe operation. Ambient

temperature and low-pressure conditions would be employed throughout the

system. However, handling spent filter media and ion-exchange resins would be

required and could result in an added degree of potential exposure of

maintenance personnel to concentrated contaminants. The safety rating of

Alternative 4 is medium.

K.5.4.5 Process Development Status

Established treatment technologies were selected. The development

status rating of Alternative 4 is high.

K.5.4.6 Ease of Maintenance

A considerable level of manual handling would be required to replace

spent filters and ion-exchange resins. The ease of maintenance rating is

medium.
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K.5.4.7 Flexibility

The technologies in the treatment system would provide effective

treatment of a wide range of constituents and concentrations and could respond

to future changes in wastewater composition. The flexibility rating of

Alternative 4 is high.

K.5.4.8 Permitting

The projected constituent concentrations for the treated stream do not

exceed any of the effluent comparative levels. The technologies employed are

commonly used in wastewater treatment applications and are likely to be viewed

favorably by regulatory agencies. The permitting attribute of Alternative 4

was given a high rating.

K.5.4.9 Interdependence

Alternative 4 would produce quantities of solid secondary waste. At

best, these wastes would constitute nonhazardous waste requiring disposal -in

existing burial grounds at the Hanford Site. At worst, they could contain

concentrated radionuclides and organics at levels sufficient to exhibit mixed

waste characteristics and require storage at the central waste complex. In

either case, coordination with the applicable waste disposal/storage operation

would be required. The interdependence rating of Alternative 4 is medium.

K.5.4.10 Secondary Waste

Solid secondary waste would be produced by Alternative 4. No aqueous

secondary wastes would be generated. Solid secondary waste would include

spent filter media, saturated GAC, and saturated ion-exchange resin. These

materials would be packaged into drums for disposal at the Hanford Site. In

the worst case, the waste could be radioactive and could contain concentrated
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levels of regulated metals. It is also possible that some of the waste could

fail the toxicity characteristic leaching procedure (TCLP). If so, the waste

could require further treatment, such as grouting.

Alternative 4 would remove 49,000 lb/yr total mass listed in Table

K.2-3. By the methods and assumptions described in Appendix U, the estimated

quantity of radioactive mixed waste would be 14,000 ft3/yr for disposal on the

Hanford Site. The secondary waste rating for Alternative 4 is low.

K.5.4.11 Cost

A rough-order-of-magnitude installed cost of approximately $91,000,000

has been estimated for implementing Alternative 4 based on the costing methods

and assumptions described in Appendix U. The resulting equivalent uniform

annualized cost is estimated to be $15,000,000. Alternative 4 would remove an

estimated 240 lb/yr of the total influent toxic mass listed in Table K.2-2,

which results in a cost effectiveness ratio of $63,000/lb of toxic mass

removed. The cost rating for Alternative 4 is low according to the ranges

discussed in Appendix U.
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K.6.0 EVALUATION OF-ALTERNATIVES

The four alternatives described in Section K.5 are evaluated in this

section. The attributes discussed previously (reliability, technical

feasibility, safety, etc.) as well as secondary waste production and cost

effectiveness form the basis for comparison.

Table K.6-1 summarizes cost effectiveness data for the four

alternatives. Table K.6-2 summarizes the results of a weighted criteria

evaluation of the alternatives. Each alternative was scored by a panel of

experienced engineers after consideration of the evaluation criteria. Each

attribute was weighted according to its perceived relative importance. In

each case, the total score shown represents the sum of the products of the

scores and the weighting factors for the individual attribute. The

alternative with the highest score, Alternative 2 - planned source controls,

is selected as BAT/AKART. Alternative 2 is described in detail in

Section K.7.
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Table K.6-1. Summary of Cost Effectiveness Estimates.

Parameter

Flow Rate (gal/mn)

Alternative 1
Current
Status

250

Selected
Alternative 2

Planned
Source
Control

Alternative 3
Additional

Source
Control

250 190

Installed Costs
Heat Pumps vs 60 gpm cond.
Filtration
Ion Exchange
GAC Adsorption
1OF Dry Coil Fan
Miscellaneous Costs

Total Installed Cost

1 Total Inst. Cost x 10 [3]

2 Annual Operating and
Maintenance Cost

3 Annual Secondary Waste
Disposal Cost

4 EUAC [4]

5 Annual-Toxic Pounds
Removed

Cost Effectiveness [5]

0
0
0
0
0
0

so

so

so

so

so

80

[6]

0
0
0
0
0

50,000

550,000

$500,000

$2,500

so

$58,000

80

$750/lb

7,200,000
0
0
0

8,000
[1] 60,000

S7,300,000

$73,000,000

$430,000

so

$8,400,000

100

$84,000/lb

0
2,000,000
7,000,000

0
70,000

12] 0 [2]

$9,070,000

$90,700,000

$660,000

$4,200,000

$15,000,000

240

$63,000/lb

Note:
[1] The estimated installed cost of $50,000 for a railcar catch pan and roof.
[2] * The estimated installed cost of $10,000 for diking and plugging drains and $50,000 for vacuum pumps.
[3] Excludes $1,374,000 estimated cost of connecting the PUREX Chemical Sewer to W-049H TEDF.
[4] EUAC is equivalent uniform annualized cost and is (.11017 x Item 1) + Item 2 + Item 3.
[5] Cost effectiveness is Item 4/Item 5.
[6] The cost of SO removes 80 annual toxic pounds.
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Table K.6-2. Evaluation Matrix for BAT/AKART Alternatives.

Alternative 1
Current
Status

Alternative 2
Planned

Source Control

Alternative 3
Additional

Source Control

Alternative 4
End-of-Pipe
Treatment

Attribute

Water Quality

Reliability

Safety

Process Dev. Status

Ease of Maintenance

Flexibility

Permitting

Interdependence

Secondary Waste

Cost

Totals

Weighting
Factor

10

10

10

10

7

8

9

5

9

7

[1

3

3

3

3

3

1

1

3

3

3

(2]

30

30

30

30

21

8

9

15

27

21

221

[1

3

3

3

3

3

1

2

3

3

3

[2]

30

30

30

30

21

:8

18

15

27

21

[1]

3

2

3

3

2

2

2

3

3

1

230

[1] Relative score: 1 = Lowest Rated; 2 = Medium Rated; 3 = Highest Rated.
(21 Product of weighting factor and relative score.
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[11
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2:

1:

(2]

30

30

20

30

14
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9
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K.7.0 SELECTED WASTEWATER TECHNOLOGY ALTERNATIVE

This section contains detailed information on Alternative 2 - planned

source control. In Section K.6, Alternative 2 was selected as BAT/AKART for

the PUREX Plant Chemical Sewer after comparison with the other alternatives.

Section K.7.1 establishes design parameters. The ability of Alternative 2 to

satisfy effluent comparative levels is discussed in Section K.7.2. Personnel

training requirements are outlined in Section K.7.3. Section K.7.4 describes

the relationships between Alternative 2 and other, existing treatment

facilities. The uncertainties associated with Alternative 2 are summarized

in Section K.7.5. Section K.7.6 discusses committed future implementation

plans for Alternative 2. The Washington State Environmental Policy Act of

1971 (SEPA)/National Environmental Policy Act of 1969 (NEPA) issues are

addressed in Section K.7.7.

K.7.1 DESIGN PARAMETERS

Design parameters for the catch pan and roof structure at the car

unloading spot 1 were developed during the design phase for that project. The

catch pan is located and sized to catch and contain any liquid that might be

spilled from a tank car positioned for unloading. The roof structure is

positioned above the tank car unloading spot and is large enough to prevent

rainwater from entering the catch pan.

Retention capacity and facilities for transferring limited quantities of

contaminated waste diverted from the normal PUREX Plant Chemical Sewer

discharge path to one of the existing PUREX Plant concentrators already are in

place as a result of historical practices. However, the concentrators have

been isolated from their historical steam supply systems as part of the

project to eliminate the PUREX Plant Steam Condensate and PUREX Plant Cooling

Water wastewater streams as described in Appendices L and M, respectively.

Using the concentrators to process contaminated waste will require

reconnecting the steam supply to at least one concentrator. It also will
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require that the PUREX Plant obtain administrative approval from the DOE for

resuming concentrator operations on a periodic basis. A program has been

initiated to obtain that approval.

K.7.2 ABILITY TO MEET EFFLUENT COMPARATIVE LEVELS

The anticipated treated water quality for Alternative 2 was summarized in

Table K.2-3 and given a high quality ranking in Section K.5.2.2 and would be

suitable for discharge to the Project W-049H Treated Effluent Disposal

Facility when influent criteria are established. The PUREX Plant Chemical

Sewer effluent resulting from implementation of Alternative 2 may not meet all

of the effluent comparative levels described in Appendix U. The stream could

exceed effluent comparative levels for three constituents - trichloromethane,

aluminum, iron. Discussion relevant to these potential exceedances was

provided in Section K.2.2.1. Thus, assuming that these constituents will

continue to exist at similar concentrations in the clean water sources, they

will continue to be observed in the PUREX Plant Chemical Sewer at their

historical levels.

The process of establishing the effluent comparative levels for individual

constituents was described in Appendix U. These effluent comparative levels

have been used for guidance rather than as absolute targets.

*Many of the constituents in the PUREX Plant Chemical Sewer are, and

probably will continue to be, related to impurities present in the raw water

supply as it is extracted from the Columbia River. Therefore, it is likely

that the stream can be permitted for discharge to the Treated Effluent

Disposal Facility.
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K.7.3 PERSONNEL TRAINING REQUIREMENTS

The catch pan and roof structure at the car unloading spot are passive

facilities. Operators already are familiar with existing sampling and

analysis procedures required to verify waste in the existing sump before

discharging it to the PUREX Plant Chemical Sewer. No specific, additional

training is anticipated before implementing this source control.

Transferring any batches of contaminated waste from the 216-A-42 Retention

Basin to one of the PUREX concentrators for reprocessing will require a

limited amount of additional training. Standard procedures are already in

place for operating the concentrators. However, the waste storage facilities

and the concentrators have limited capacities for reprocessing diverted waste.

Thus, the operators will be trained to exercise judgment. To minimize the

volume of any diverted material to avoid consuming concentrator capacity in

reprocessing uncontaminated waste.

K.7.4 RELATIONSHIP TO EXISTING TREATMENT FACILITIES

A number of existing treatment facilities or source controls within the

PUREX Plant are related to the PUREX Plant Chemical Sewer effluent produced by

Alternative 2. As described previously, administrative controls and equipment

are in place to minimize the potential for accidental chemical spills and

overflows, to recover liquids that might be leaked or spilled in any of

several locations, to divert certain sources from the PUREX Plant Chemical

Sewer into alternate disposal paths during periods when process upsets

resulting from operations or loss of measuring and/or monitoring instruments

could lead to contamination, and to retain certain, individual sources for

sampling and verification analyses before discharge.

Chief among the existing treatment facilities are: catch tanks and tank

level alarms installed at the aqueous makeup unit that minimize the potential

for accidentally overflowing bulk chemical storage tanks, catch any liquid

that does overflow, and facilitate recovery of overflow liquids (It should be
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reemphasized that during standby mode these-chemicals have been removed from

the aqueous makeup unit as described in Section K.2.1.2.17.); and mixing

tanks, pH monitors, and acid and base injection facilities used to neutralize

solutions produced during periodic regeneration of demineralizer ion-exchange

resin beds as described in Section K.2.1.2.30.

K.7.5 TREATMENT SYSTEM UNCERTAINTIES

The catch pan and roof structure are based on proven techniques for

containing liquid spills and minimizing dilution or dispersion by rainwater.

No uncertainties have been identified.

Similarly, reprocessing any contaminated wastes in the PUREX concentrators

will use existing equipment and operating procedures familiar to PUREX Plant

personnel. Therefore, no uncertainties have been identified for this

activity.

K.7.6 COMMITTED FUTURE PLANS

The PUREX Plant is committed to completing the catch pan and roof

structure at the tank car unloading spot 1 as designed. Also, subject to

finalizing a scope of work, the plant is committed to replacing some

portion(s) of the existing vitrified-clay sewer piping to eliminate potential

leaks into the soil through hairline cracks. As discussed in Section K.2.1.2,

future operating plans for the PUREX facility are uncertain and are subject to

the environmental impact statement process and the resulting record of

decision. Therefore, there are no other committed plans for the PUREX

facility.
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K.7.7 NEPA/SEPA COMPLIANCE

The NEPA and SEPA require than an environmental impact statement be

prepared for any major action that has the potential to significantly affect

the environment.

Under NEPA requirements, when an action will not have a significant affect

on the human environment, an environmental assessment (EA) is prepared to

fully consider the environmental consequences of a proposed action. If the

environmental assessment supports a conclusion that the project will not

significantly affect the environment, then a finding of no significant impact

(FONSI) is issued. If analysis of the environmental assessment indicates

significant impact, an environmental impact statement will be prepared. An

environmental assessment has been prepared for the Hanford Environmental

Compliance Plan, which includes Project W-049H. The environmental assessment

currently is in the DOE comment resolution cycle. After the DOE resolves

internal comments, a finding of no significant impact is expected to be

finalized and approved. All appropriate approvals will be obtained before

site characterization and construction starts on the disposal site. The

finding of no significant impact may also dictate controls that may require

more restrictive design criteria to mitigate possible adverse environmental

impacts.

Under SEPA requirements, when an action is not categorically excluded, an

environmental checklist is completed to help the reviewer identify potential

environmental impacts and determine if they are significant. Ecology actions

can include a determination of nonsignificance, a mitigated determination of

nonsignificance, or a determination of significance. Ecology may require the

submittal of additional information including the environmental assessment

prepared to comply with NEPA, or the submittal of a complete environmental

impact statement.
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K.8.0 PROJECT IMPLEMENTATION

Milestone M-17-OOA of the Tri-Party Agreement between DOE, Ecology, and

the U.S. Environmental Protection Agency requires complete liquid effluent

treatment and/or facility upgrades for all Phase I streams by June 1995. It

further requires that each of the Phase I effluent streams have BAT/AKART

applied. Specific to the PUREX Plant Chemical Sewer, Milestone M-17-03 of the

Tri-Party Agreement stipulated that PUREX demineralizer regeneration

neutralization system upgrades be completed by September 1989. Although

demineralizer regeneration is not anticipated during standby mode,

demineralizer regeneration effluent is one source of the PUREX Plant Chemical

Sewer. Consequently, both of these milestones directly affect the disposition

of the PUREX Plant Chemical Sewer.

Many modifications already have been implemented in the PUREX Plant to

satisfy the objectives of the Tri-Party Agreement and/or to implement the

policy of waste minimization. Other modifications will be implemented in

applying the BAT/AKART as selected and described in this appendix. As noted

earlier, in certain cases, those modifications were made possible by the

current standby status in the PUREX Plant.

Variances in pH were primarily responsible for designation of the PUREX

Plant Chemical Sewer as a Phase I stream under the terms of the Tri-Party

Agreement. As discussed in Section K.2.1.2.30, completion of Project B-669

has satisfied Milestone M-17-03 and eliminated a major contributor to poor

stream quality. The primary tasks remaining to be accomplished at PUREX to

implement BAT/AKART for the PUREX Plant Chemical Sewer are completion of the

catch pan and roof structure at the car unloading spot 1 and replacement or

repair of certain sections of existing,.vitrified-clay sewer pipe (primarily

under roads and railroad tracks) which contain hairline cracks. Other tasks,

funded by Project W-049H and scheduled by managers of that project, include

construction of the Project W-049H Treated Effluent Disposal Facility, and the

construction of piping to transport the PUREX Plant Chemical Sewer to the
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Treated Effluent Disposal Facility. A bar chart schedule for these activities

is shown in Figure K.8-1.
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K.9.0 PROFESSIONAL ENGINEERING ASSESSMENT

Section 2(q) of Chapter 173-240-130 Washington Administrative Code (WAC)

requires that this report include a summary statement assessing the ability of

the proposed source controls to achieve discharged water that will meet

applicable permit effluent criteria. The engineers who participated in

selection of the source controls described in this appendix are confident that

the completed system will result in effluent constituent concentrations that

will be lower than or equal to reasonable effluent discharge criteria.

This engineer did not participate directly in physical surveys of the

facility, in sampling and analysis of the wastewater streams, or in historical

audits. However, he did participate in the recent PUREX Plant self audit

described in Section K.2.2.2. Also, in preparing this BAT/AKART evaluation,

he has examined and assessed the BAT selection procedure (WHC 1988a) that the

DOE has developed and applied consistently and uniformly to all technical

evaluations of this nature. The BAT/AKART procedure was determined to be a

valid codification of comprehensive, precise, and impartial methods for

applying best professional judgment and engineering discipline to the

selection of source controls and technologies. Furthermore, conversations

with PUREX Plant representatives instilled confidence that PUREX personnel

have thoroughly investigated present and historical operations and chemical

handling practices.

A thorough review of many documents that, collectively, support the

results of the BAT/AKART evaluation for the PUREX Plant Chemical Sewer

indicated that the BAT/AKART selection procedure has been applied carefully

and has resulted in selection of source controls that will produce wastewater

likely to meet the requirements anticipated for discharge to the Treated

Effluent Disposal Facility.
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APPENDIX L

PUREX PLANT STEAN CONDENSATE

BAT/AKART TECHNOLOGY EVALUATION
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APPENDIX L SUMMARY

PUREX Plant Steam Condensate will be eliminated in standby/shutdown mode

with the exception of two sources. These remaining two sources will be

redirected to the PUREX Plant Chemical Sewer by June 1992. The reduction in

flow is largely complete at this time. The BAT/AKART selection process was

not applied to this stream because plans had been made previously to eliminate

this stream before June 1995.
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APPENDIX L

LIST OF ACRONYMS AND ABBREVIATIONS

AKART

BAT

confidence limit

CSL

CWL

DOE

Ecology

EIS

HVAC

PUREX

ROD

SCD

TEDF.

Tri-Party Agreement

2-28-92

all known, available, and reasonable treatment

best available technology

confidence limit

PUREX Plant Chemical Sewer

PUREX Plant Cooling Water

U.S. Department of Energy

Washington State Department of Ecology

environmental impact statement

heating, ventilating, and air conditioning

Plutonium/Uranium Extraction

record of decision

PUREX Plant Steam Condensate

Treated Effluent Disposal Facility

Hanford Federal Facility Agreement and Consent Order
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Metric Conversion Chart

INTO METRIC

If you know: Multiply by: To get:

Length

inches 2.54 centimeters

feet 30.48 centimeters

Volume

gallons 3.785 liters

cubic feet 0.02832 cubic meters

Temperature

Fahrenheit Subtract 32 then Celsius
multiply by (5/9)

Pressure

inches water 1.87 millimeters Hg

inches water 249 Pascal (Pa)

OUT OF METRIC

Length

centimeters 0.3937 inches

meters 3.28 feet

Volume

milliliters 1.247 x i0- cubic feet

liters 0.264 gallons

cubic meters 35.31 cubic feet

Temperature

Celsius Multiply by (9/5) Fahrenheit
C e l s i u s _ _ _ - t h e n a d d 3 2

Pressure

millimeters Hg 0.53553 - inches water

Pascal (Pa) 4.02 x 10-3 inches water
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L.1.0 INTRODUCTION

This appendix characterizes the Plutonium/Uranium Extraction (PUREX)

Plant Steam Condensate (SCD) as it was produced during historical PUREX Plant

operations. It also describes the results of the ongoing transition 
to

standby mode which includes elimination of all but two of the individual

sources that comprised the stream. Briefly, the other sources were eliminated

by actions such as capping, blanking, or otherwise isolating steam and water

supply lines and/or water and condensate drain lines associated with equipment

that is not required in standby mode at the PUREX Plant. The two remaining

sources have been rerouted into the PUREX Plant Chemical Sewer (CSL) stream as

described in Appendix K. Appendix K describes the evaluation and selection of

modifications necessary to ensure that the remaining SCD sources, 
as part of

the chemical sewer stream, will be environmentally acceptable for discharge to

the Treated Effluent Disposal Facility (TEDF) to be provided under Project

W-049H.

The PUREX Plant Steam Condensate was largely eliminated before

initiation of the evaluation presented in this report. The stream will be

eliminated upon completion of the transition to standby mode no later 
than

June 1992. The organization of this appendix is based on an overall outline

defined in Appendix U. Therefore, to conform with that organizational format,

this appendix contains relevant information concerning the historical 
steam

condensate stream including the remaining sources that will be rerouted to the

PUREX Plant Chemical Sewer.

Section L.2 defines and characterizes the historical PUREX Plant Steam

Condensate stream and describes the facilities and the processes 
that

generated the effluent. Section L.3 refers to the best available technology

(BAT)/all known, available, and reasonable treatment 
(AKART) selection

procedure and how it was applied to the remaining 
steam condensate sources.

It is assumed that the selected BAT corresponds to AKART as defined by

the Washington State Department of Ecology (Ecology). Section L.4 refers to a
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set of technology alternatives judged to have a high probability for

successful application to the remaining PUREX Plant Steam Condensate sources.

The attributes of those alternatives are referred to in Section L.5. Section

L.6 refers to a weighted criteria analysis that was used to compare the

alternatives and to identify the preferred alternative. Section L.7 refers to

a detailed description of the preferred alternative. Section L.8 discusses

the schedule and scope of work associated with implementing the selected

BAT/AKART. Section L.9 contains a professional engineering assessment of the

project. Section L.10 lists the references cited in this appendix.

2-28-92 PUREX Plant Steam Condensate
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L.2.0 WASTEWATER DEFINITION

This section describes the location and function of facilities and

processes that generated the historical PUREX Plant Steam Condensate and that

generate the remaining steam condensate sources during standby mode. It also

presents data that characterize the historical steam condensate. Section

L.2.1 describes PUREX Plant facilities and processes. Characteristics of the

historical PUREX Plant Steam Condensate and its component sources are

described in Section L.2.2.

L.2.1 PROCESS AND STREAM DESCRIPTION

This section describes the PUREX Plant facilities, the waste processing

that generated -industrial wastewater during historical operations, and the

supporting functions that generate the remaining PUREX Plant Steam Condensate

sources associated with standby mode.

L.2.1.1 Facility Description

The PUREX Plant is a nuclear fuel processing facility located in the 200

East Area of the Hanford Site as shown in Figure L.2-1. Figure L.2-2 is a

simplified schematic (not to scale) showing the route and some of the

facilities historically used in discharging the PUREX Plant Steam Condensate

to the soil column through the 216-A-30 and 216-A-37-2 Cribs, or, occasionally

(after diversion to the 216-A-42 Retention Basin, sampling, and analysis),

through the 216-B-3 Pond.

The primary PUREX processing equipment is housed in the 202-A Building.

The building is a heavily shielded, reinforced-concrete structure (a canyon

building). Auxiliary PUREX equipment is located either outdoors or in

numerous supporting buildings.
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Figure L.2-1.
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L.2.1.2 Process Description

The PUREX Plant is not operating. However, production of the two

remaining steam condensate sources is associated with equipment and processes

that were used in historical operations and that must be maintained during

standby mode. Consequently, this description begins with an overview of the

historical PUREX process and proceeds to a discussion of standby mode.

When it was processing, the primary function of the PUREX Plant was to

separate and recover usable actinides (chiefly plutonium and uranium) from an

array of fission products contained in irradiated nuclear reactor fuel. The

process involved dissolving irradiated nuclear reactor fuel and then

extracting the actinides from the resulting aqueous solutions through

application of liquid-liquid solvent extraction technology. The driving

forces necessary to achieve the desired chemical separations were established

by chemical additions and by controlled changes in solution concentrations and

temperatures. The concentration changes were produced by chemical additions

and by dilution with water or by removal of water (and sometimes nitric acid)

by boiling. The temperature changes were produced by heating or boiling via

heat exchange between steam and various process streams or by condensing or.

cooling via heat exchange between raw water and various process streams.

Auxiliary processes included operation of an elaborate heating, cooling, and

ventilation (HVAC) system in the 202-A Building to control contamination and

to provide a comfortable environment.

These operations as well as routine hand washing and showering by plant

personnel produced three liquid waste streams. The PUREX Plant Steam

Condensate and the PUREX Plant Cooling Water (CWL) streams were composed

almost entirely of steam condensate and warm Columbia River water (raw water)

produced by noncontact heating and cooling functions in various process tanks

and vessels in the 202-A Building and in the 202-A Building heating,

ventilating, and air conditioning system. The PUREX Plant Chemical Sewer

stream consisted primarily of water from various floor, sink, and shower

drains; condensate from heaters in the heating, ventilating, and air

conditioning system; overflows from various storage tanks; and reboiler

2-28-92 PUREX Plant Steam Condensate
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condensate and once-through condenser cooling water from an acid vacuum

fractionator. Most of the individual sources that comprised these three

streams contained little or no contamination.

Progress in the transition to standby mode already has resulted in

reducing the flow rate of most of the sources which formerly contributed to

the PUREX Plant Steam Condensate and Cooling Water streams to zero. Final

transition to standby mode is scheduled for completion by June 1992 and will

result in reducing both flow rates to zero and rerouting the remaining active

sources into the PUREX Plant Chemical Sewer as described in Appendix K.

Effluents from the historical PUREX Plant Steam Condensate sources

flowed through jumper piping into an underground collection pipe. The

combined steam condensate stream flowed through a magnetic flow meter. A

sample pump withdrew a continuous sample from the stream and delivered it to

an online monitoring station. The monitoring station consisted of two

radiation monitors and a composite sampler. One of the radiation monitors

detected alpha radiation while the other detected gamma radiation. The

monitors warned personnel if measured activity levels rose above normal

background radiation levels.

The historical flow route for PUREX Plant Steam Condensate was normally

through a diversion valve to the 216-A-30 and 216-A-37-2 Cribs. However, if

either of the radiation monitors alarmed, a control valve automatically

diverted the flow from the cribs to the concrete-lined 216-A-42 Retention

Basin where the waste was held temporarily. Depending on the results of

further radionuclide sampling and evaluation, liquid diverted to the 216-A-42

Retention Basin usually was sent to the 216-A-30 and 216-A-37-2 Cribs.

Occasionally, the diverted material was sent on to the 216-B-3 Pond.

Federal defense programs no longer require plutonium production for

weapons. Thus, the future of PUREX processing is subject to the environmental

impact statement (EIS) process. Until a record of decision (ROD) is

available, PUREX will not be processing nuclear fuel and has been placed in

standby mode. Standby mode requires that the existing facilities and
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equipment be maintained in a safe and environmentally acceptable condition so

that they are available for use in any way the record of decision may specify.

Standby mode requires continued operation of contamination control

systems, primarily the 202-A Building ventilation system, and the continued

presence of plant personnel. These activities generate wastewater, including

the remaining steam condensate and cooling water sources, which will be

discharged as part of the PUREX Plant Chemical Sewer stream. The ventilation

system generates the bulk of the current flow. In addition, the two

remaining sources from the PUREX Plant Steam Condensate (fourth filter heating

condensate and nonhazardous wastewater concentrator condensate) and the three

remaining sources from the cooling water (2712A vacuum pump seal water, 2711A

air dryer cooling water, and N-cell transfer vacuum pump seal water) are

produced by operation of auxiliary contamination control and solution transfer

systems and will be rerouted into the PUREX Plant Chemical Sewer. It should

be noted that nonhazardous wastewater concentrator condensate will only be

generated if the use of an existing PUREX concentrator is approved for

concentrating off-specification wastewater as described in Section K.2.1.3.35

of Appendix K. The 2712A vacuum pump seal water will discharge continuously

directly into the chemical sewer. The other four sources mentioned above will

only operate occasionally and will discharge to the PUREX Plant Chemical Sewer

in batch mode via the 216-A-42 Retention Basin.

Figure L.2-3 shows a simplified PUREX Plant block flow diagram and

various influents and effluent water sources associated with the historical

steam condensate stream. The boxes down the left side of the figure indicate

the types of clean water that entered the PUREX Plant and eventually

discharged as process wastewater. The effluents shown in the shaded boxes on

the right side of the Figure L.2-3 are the focus of this BAT/AKART analysis.

The wastewater categories indicated in these boxes are defined in Appendix U,

which also contains other generic information relevant to this BAT/AKART

analysis.

Table L.2-1 lists individual effluent sources that comprised the

historical PUREX Plant Steam Condensate and indicates the present status of
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each: active or inactive. The list of sources was derived from the PUREX

Plant Steam Condensate Stream-Specific Report (WHC 1990). Only 2 of the 22

sources, fourth filter heating condensate and nonhazardous wastewater

concentrator condensate, currently are defined as active. They have been

rerouted into the PUREX Plant Chemical Sewer and are described in Appendix K.

The BAT/AKART alternative proposed for this stream applies only to PUREX

under normal "standby" mode conditions. During standby mode, activities may

necessitate that a source labeled as inactive be reactivated. Reactivated

sources would maintain compliance with Project W-049H effluent discharge

limits through application of process knowledge, online monitoring, and

appropriate sampling and analysis plans.

Table L.2-1 also indicates the flow rate, the type of flow, the effluent

water type, and the category the two active sources belong in based on data

and/or assumptions regarding their characteristics. Source categories are

shown for the inactive sources. Identifying the effluent water type

facilitated the calculations used to project modified chemical sewer stream

characteristics in Appendix K. Assignment of source categories helped in

screening BAT/AKART alternatives in Appendix K.

L.2.1.3 Wastewater Source Description

Each of the sources listed in Table L.2-1 for the historical PUREX Plant

Steam Condensate stream was categorized under one of six categories, A through

F. These categories and the methodology used to establish them are described

in Appendix U. Sources assigned to Categories A through E are considered to

be uncontaminated and to require no treatment before disposal. Category F

sources are considered potentially contaminated and may require treatment to

meet predetermined quality criteria before disposal. Most of the sources to

the historical steam condensate stream were assigned to Category F.

Figure L.2-4 shows the sources of the historical PUREX Plant Steam Condensate

grouped by their assigned categories. The figure also shows that, in standby

2-28-92 PUREX Plant Steam Condensate
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Table L.2-1. Current Status of Sources.

Source Effluent Flow Estimated
Category Water Type Flow Rate

Source [11 Building [21 Type (31 (gal/min) (41 Status

1. Fourth Filter Heating Condensate 291-AE A Condensate [51 I/C 6.9E-01 Active [11
2. Concentrator Condensate/Water 202-A F n/a [6) n/a n/a Inactive
3. 2A Feed Tank Coil Condensate/Water 202-A F n/a n/a n/a Inactive
4. Concentrator Condensate/Water 202-A F n/a n/a n/a Inactive
5. HA Feed Tank Coil Condensate/Water 202-A F n/a n/a n/a Inactive
6. High-Level Waste Tank Coil 202-A F n/a n/a n/a Inactive

Condensate/Water
7. Denitration Tank Coil Condensate/Water 202-A F n/a n/a n/a Inactive
8. Concentrator Condensate/Water 202-A F n/a n/a n/a Inactive
9. Rework Tank Coil Condensate/Water 202-A F n/a n/a n/a Inactive

10. Concentrator Condensate/Water 202-A F n/a n/a n/a Inactive
11. Solvent Extraction Feed Adjustment 202-A F n/a n/a n/a Inactive

Tank Coil Water
12. Zirflex Actinide Recovery Tank 202-A F n/a n/a n/a Inactive

Coil Water
13. Dissolver Coil Condensate/Water 202-A F n/a n/a n/a Inactive
14. Silver Reactor Condensate 202-A F n/a n/a n/a Inactive
15. Dissolver Coil Condensate/Water 202-A F n/a n/a n/a Inactive
16. Silver Reactor Condensate 202-A F n/a n/a n/a Inactive
17. Dissolver Coil Condensate/Water 202-A F n/a n/a n/a Inactive
18. Silver Reactor Condensate 202-A F n/a n/a n/a Inactive
19. Fuel Storage Basin Overflow/Drain stg Basin F n/a n/a n/a Inactive
20. Decontamination Shower Drain 202-A F n/a n/a n/a Inactive
21. RR Tunnel Room Drains RR Tunnel F n/a n/a n/a Inactive
22. Nonhazardous Wastewater Concentrator 202-A F Condensate I/C [71 Active [71

Condensate

Total 6.9E-01

Notes:

[ 11 The flow rate of the PUREX SCD stream will be reduced to zero by June 1992.

[21
[31
[41
[5)
(6)
[71

The source will be
rerouted to the PUREX Chemical Sewer (CSL). Its disposition is discussed in Appendix K.
Source categories are defined in Appendix U.
I - Intermittent, C - Continuous, I/C - Continuous when operating
Average flow rate is based on total annual flow divided by 526.000 minutes (one year).
Steam condensate characteristics are provided in Appendix U.
n/a - not applicable
This source will exist only if a concentrator is used for reprocessing off-specification waste which
might accumulate in the 216-A-42 Retention Basin. If it exists, this source will be rerouted to the
PUREX Plant CSL stream as described in Appendix K. An annualized flow rate has not been projected.
In any case, the flow rate would be negligible in comparison with the total CSL flow rate.

2-28-92 PUREX Plant Steam Condensate
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mode, two of the sources will be rerouted into the PUREX Plant Chemical Sewer

as described in Appendix K.

L.2.2 WASTEWATER CHARACTERISTICS

This section describes the characteristics of the historical PUREX Plant

Steam Condensate stream. Section L.2.2.1 presents and evaluates sample data

obtained for the stream as it existed in 1989 and 1990. Section L.2.2.2

discusses the stream in terms of Washington State Dangerous Waste Regulations.

L.2.2.1 Historical Stream Characteristics

In an effort to characterize the steam condensate stream, samples were

obtained from the combined stream from October 1989 to March 1990. Subsequent

analyses performed at a contract laboratory in Richland, Washington, provided

chemical and radiological data that were included in the PUREX Plant Steam

Condensate Stream-Specific Report (WHC 1990).

The results of a statistical summary of these sampling data are listed

in Table L.2-2. The samples represent the combination of sources that

comprised the steam condensate from October 1989 to March 1990, and the flows

and concentrations represent the conditions that existed on specific sampling

dates.

Table L.2-2 presents mean, 90% upper confidence limit (CL), and maximum

values for the sample data. Means were calculated by totaling values for all

samples and then dividing the totals by the number of samples. The 90%

confidence limit values represent values that statistically would only be

exceeded in 1 out of 10 stream samples. Except for pH, the maximum values

represent the largest analytical value observed among the samples.

Most of the sources were derived from raw Columbia River water or steam.

Therefore, Table L.2-2 also provides raw water characteristics for comparison

2-28-92 PUREX Plant Steam Condensate
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Table L.2-2. Characteristics of PUREX Plant Steam Condensate.
(sheet 1 of 2)

Flow Rate . 259 gaemln

Stream Concentrations 1] Raw Effluent Stream Stream

Constituent Water Comparative 90%CL/ Mean Total Mean Toxic

Mean 90%CL 121 Maximum [31 Mean 141 Level (ECL) [5 ECL Mass Mass

(ppb) (ppb) (ppb) (ppb) (ppb) (b"yr (b/yr)

ORGANICS
Acetone 1.OOE+01 1.OOE+01 1.00E+01 5.0E+01 2.OE-01 1.IE+01

1-Butanol 2.40E+01 n/a 2.40E+01 5.OE+03 4.8E-03 2.7E+01

Tributyphosphate 1.OSE+01 1.20E+01 1.40E+01 1.2E+01

RNORGANICS LO1
Arsenic (EP Toxic) < 5.OOE+02 - 5.00E+02 < 5.00E+02
Barium 2.82E+01 2.5E+01 3.OOE+01 2.8E+01 1.OE+03 3.OE-02 3.2E+01 1.8E-01

Barium (EP Toxic) < 1.OOE+03 c 1.OOE+03 < 1.00E+03
Boron 1.75E+01 2.37E+01 3.20E+01 2.OE+O1 1.SE-01

Cadnium (EP Toxic) c I.OOE+02 < 1.OOE+02 < 1.OE+02
Calcium 1.72E+04 1.79E+04 1.81E+04 1.8E+04 I.E+04

Chloride 9.50E+02 1.03E+03 1.1OE+03 8.OE+02 2.5E+05 4.1E-3 1.1E+03 2.GE-02

Chromium (EP Toxic) < 5.00E+02 < 5.00E+02 < 5.00E+02
Fluoride 1.18E+02 1.23E+02 1.36E+02 4.5E+02 2.OE+03 6.2E-02 1.3E+02

iron 3.13E+01 3.22E+01 3.30E+01 1.OE+02 3.OE+02 1.1E-01 3.5E+01 B.6E-01

Lead (EP Toxic) < 5.OE+02 < 5.OOE+02 - 5.00E+02
Magnesium 4.07E+03 4.25E+03 4A9E+03 4.2E+03 4.6E+03

Mercury (EP Toxic) c 2.00E+01 < 2.OOE+01 < 2.OOE+01
Nitrate 5.46E+02 5.A2E+02 6.OOE+02 7.5E+02 44E+04 1.3E-02 6.2E+02 7.8E-02
Potassium 6.82E+02 7.13E+02 7A5E+02 8.OE+02 7.7E+02
Selenium (EP Toxic) - 5.OOE+02 c 5.00E+02 < 5.00E+02
SIRcoI 221E+03 2.32E+03 2.35E+03 2.5E+03
Siver (EP Toxic) < 5.OOE+02 c 5.00E+02 < 5.00E+02
Sodium 1.98E+03 2.05E+03 2.07E+03 2.2E+03 2.2E+03
Strontium S.33E+01 8.75E+01 9.60E+01 - 3.OE+02 9AE+01
Sullale 9.47E+03 9.79E+03 1.02E+04 1.OE+04 2.5E+05 3.9E-02 1.IE+04

Uranium 5.25E-01 5.68E-01 6.11E-01 GAE-01 5.9E+01 9.6E-03 6.OE-01
Zinc 5.33E+00 5.64E+00 6.OOE+00 1AE+01 5.6E+03 1.1E-03 6.OE+00 3.1E-01

RADIONUCLIDES (p)CUL) (pCI/L) (pClill) (pCYL) (pCUL)

Alpha ActMy [7] 5.38E+00 7.17E+O 9.2E+00 2.3E+00 1.2E+00 6.OE+00 1.OE-04 6.8E-01

Beta Actiy [8] 1.5E+02 2.24E+02 3.04E+02 8.2E+00 4.OE+01 5.6E+00 1.3E-06 3AE+02
Am-241 5.39E-01 8.70E-01 1.60E+00 1.2E+00 7.3E-01 1.9E-07 8.6E-02

4419] 2.22E+2 3.37E+ 4.6E+2 2.E+2 .E 7
1.02E+01 1.52E01 2.20E+01 1.2E+002 3E-01 1.1E-07 3.2E-01
4.26E-01 5.52E-01 7.60E-01 1 .6E+00 3.SE-01 2.8E-08 SAE-02

s~~aa~~~*ou ~ Z.ZZ4J -.U --R £.-J .1
Pu-239W240 [10]
TotalRadium ill]
Sr-90
U-234
U-238

SA9E+O
2.01E+00
1.76E+00
2.34E-01
1.57E-01

7.17E+00
4.38E+00
3.32E+00
2.64E-01
1.78E-01

O.88E+00
1.OOE+01
6.A9E+00
2.9E-01
1.92E-01

1.2E+00
4.OE+00
4.0E+01
2.OE+01
2AE+01

1.1E+00 2.3E-06 4.2E+01
8.3E-02 1AE-O8 3.7E+00
1.3E-02 4.3E-05 4.9E-03
7AE-03 SAE-01 2.5E-03

TOTAL 1131 4.2E+04 4.OE+02

PUREX Plant Steam Condensate
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Table. L.2-2. Characteristics of PUREX Plant Steam Condensate.
(sheet 2 of 2)

Flow Rate = 259 gal/min

Stream Concentrations (11 Raw Effluent Stream Stream

Constituent Water Comparative 90%CL/ Mean Total Mean Toxic

Mean 90%CL [21 Maximum (31 Mean (4) Level (ECL) (51 ECL Mass Mass

(ppb) (ppb) (ppb) (ppb) (ppb) (btyr) ("lyr)

MISCELLANEOUS PARAMETERS
Alkalinity (as CaCO3) (ppb) 5.52E+04 5.76E+04 5.80E+04

Conductivity (uS) 1.39E+02 1.46E+02 1.51E+02 8.8E+01

pH (dimensionless) 7.53E+00 7.71E+00 8.09E+00 6.96 6.5-8.5 [121

Total Dissolved Solids (ppb) 6.25E+04 6.63E+04 7.40E+04 5.0E+05 1.3E-01

Temperature (IC) 1.93E+01 221E+01 2.27E+01 15.8

Total Organic Carbon (ppb) 1.02E+03 1.10E+03 1.20E+03 1.6E+03

Total Carbon (ppb) 1.36E+04 1.46E+04 1.59E+04
Total Organic Haides (as Cl) (ppb) 6.17E+00 8.01E+00 1.20E+01 3.4E+01

Notes:
[1] Data are from *PUREX Plant Steam Condensate Stream-Specitic Report. WHC-EP-0342, Addendum 5. August 1990, page 3-5.

[21 90% CL = 90% Confidence ULmIt. Upper 1mM of the one-taled 90% confidence Interval. Used for all data

sets except pH data with means below 7.25. These cases use the lower lImit of the one-tailed 90% confidence Interval.

(31 Maximum values are shown for all constituents. pH values are those farthest from 725.

(41 Raw Water data are from "Preliminary Evaluation of Hanford Liquid Discharges to the Ground. "WHC-EP-0052, Rev. 1, August 1988.

(5] Effluent Conparative Levels as given In Appendix U.

[61 Constituents labeled *EP Toxic show < results, which are below the threshold for EP Toxicity Tests.

(71 Alpha Is modeled as Pu-239.

(8] Beta is modeled as Sr-90.
(91 CeaPr-144 Is modeled as Ce-144.
(101 Pu-239240 Is modeled as Pu-240.
[111 Total radium Is modeled as Ra-226.
(121 The stream 90%CL pH is within the comparative level range.

(131 A theoretical stream of raw water having the same flow rate as this stream would cany 3.3E+03 b/yr of mean toxic mass.

2-28-92 PUREX Plant Steam Condensate
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with those shown for the PUREX Plant Steam Condensate stream. As could be

anticipated, many constituents present in the raw water were found in the

steam condensate. Also, quantities of certain constituents such as iron,

zinc, or nickel were probably present in the stream as a result of routine

corrosion of metallic equipment and piping surfaces that contacted the various

sources comprising the steam condensate. Furthermore, it is likely that

minute traces of radionuclides in the stream were derived from residual

material that was deposited in the collection piping during past mechanical

failures in heat transfer surfaces and still were being reentrained into the

stream as the samples were taken. It should be noted that, of the two active

sources, only condensate from the nonhazardous wastewater concentration has

the potential for becoming contaminated in standby mode.

The 90% confidence limit values are compared to effluent comparative

levels (confidence limits) to focus attention on constituents that may have

been of concern. These effluent comparative levels are the same as those

shown in Appendix U. For the historical PUREX Plant Steam Condensate stream,

the constituents that might have been of potential concern included total

alpha activity, total beta activity, '"Ce/Pr, 239124Pu, and total radium.

These historical exceedances were discussed in the stream-specific report (WHC

1990). No data are available concerning the composition of the two active

sources. To project the effect of adding these two sources to the PUREX Plant

Chemical Sewer, their compositions were assumed to be equivalent to that

provided for steam condensate in Appendix U.

The mean total mass shown in the Table L.2-2 was calculated by

multiplying the historical stream flow rate by the mean concentration of each

constituent to obtain the mass of all constituents present in the stream. In

the case of radionuclide species, radioactivity values were converted to mass

values using standard specific activities for each of the species. For each

of the toxic constituents a mean toxic mass was calculated by multiplying its

mean total mass by its toxic weighting factor. Appendix U describes the

significance and derivation of these specific activities and toxic weighting

factors.

2-28-92 PUREX Plant Steam Condensate
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L.2.2.2 Source Status

Washington State Dangerous Waste Regulations (WAC 173-303-070) require

that a waste be designated as a "dangerous waste" if it is a listed dangerous

waste, if it meets certain dangerous waste criteria, or if it has certain

dangerous waste characteristics. The PUREX Plant Steam Condensate

Stream-Specific Report examined the historical steam condensate stream against

each of the criteria and proposed that the stream not be designated a

dangerous waste (WHC 1990).

Also, in October 1991 the PUREX Plant conducted a self audit to

determine if any listed wastes are or may be present in the two active PUREX

Plant Steam Condensate sources. In accordance with past findings, the audit

was conducted on the premise that only two types of listed wastes conceivably

could be present. These two types are spent solvents and discarded chemical

products. The audit was based on a survey with five questions pertaining to

historical, present, and future disposal of spent solvents to the steam

condensate stream, other listed chemical products, and other chemical

products. The five questions and supporting guidance are provided in Appendix

U. The survey also requested information about the storage of chemicals that

conceivably could leak into drains that feed into the wastewater discharge

system.

A summary of the responses to these questions related to the two active

sources is addressed in Section K.2.2.2 of Appendix K. No listed wastes were

found to be added to the wastewater stream by these sources, and no spill

potential was found to exist.

2-28-92 PUREX Plant Steam Condensate

L-17



WHC-SD-W049H-ER-003, Rev. 0

This page intentionally left blank.

PUREX Plant Steam Condensate

L-18

2-28-92



WHC-SD-W049H-ER-003, Rev. 0

L.3.0 BAT/AKART PROCEDURE APPLICATION

Upon completion of transition to standby status in June 1992, the flow

rate of the PUREX Plant Steam Condensate will have been reduced to zero. The

two remaining active sources will have been rerouted to the PUREX Plant

Chemical Sewer as described in Appendix K. Application of the BAT/AKART

selection procedure described in Appendix U to these sources, which will be

part of the PUREX Plant Chemical Sewer, is addressed in Section K.3 of

Appendix K.

2-28-92 PUREX Plant Steam Condensate
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L.4.0 TECHNOLOGY ALTERNATIVES

Section K.4 of Appendix K introduces BAT/AKART alternatives determined

to be suitable for application to the PUREX Plant Chemical Sewer stream, which

will include the two active PUREX Plant Steam Condensate sources.

2-28-92 PUREX Plant Steam Condensate
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L.5.0 DESCRIPTION OF ALTERNATIVES

Descriptions for treatment alternatives determined to be suitable for

application to the PUREX Plant Chemical Sewer, which will include the two

active PUREX Plant Steam Condensate sources, can be found in Section K.5 of

Appendix K.

2-28-92 PUREX Plant Steam Condensate
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L.6.0 EVALUATION OF ALTERNATIVES

Section K.6 of Appendix K discusses an evaluation and comparison of the

alternatives for treating the PUREX Plant Chemical Sewer, including the two

active PUREX Plant Steam Condensate sources. That section also documents the

selection of the preferred BAT/AKART alternative.

2-28-92 PUREX Plant Steam Condensate
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L.7.0 SELECTED WASTEWATER TECHNOLOGY ALTERNATIVE

Detailed information concerning the BAT/AKART alternative selected for

the two active PUREX Plant Steam Condensate sources is presented in Section

K.7 of Appendix K.

2-28-92 PUREX Plant Steam Condensate
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L.8.0 PROJECT IMPLEMENTATION

Under the terms of the Hanford Federal Facility Agreement and Consent

Order (Tri-Party Agreement) between the U.S. Department of Energy (DOE), the

U.S. Environmental Protection Agency, and Ecology, PUREX Plant Steam

Condensate was designated as a Phase I liquid effluent stream (Ecology et al.

1989, Ecology 1991). Milestone M-17-OOA of the Tri-Party Agreement requires

that the DOE stop discharging Phase I streams to the soil column by June 1995.

It further required that the PUREX Plant Steam Condensate stream be rerouted

to the 216-8-3 Pond via the PUREX Plant Chemical Sewer by June 1992.

Modifications already have been completed well ahead of the mandated

schedule, to eliminate most of the PUREX Plant Steam Condensate sources as

part of the transition to standby mode. Examples of the work associated with

these modifications include capping, blanking, or otherwise isolating steam

and water supply lines and/or condensate and water drain lines associated with

equipment that is not required in standby mode at the PUREX Plant. The

BAT/AKART will be applied to the remaining sources, fourth filter heating

condensate and nonhazardous wastewater concentrator condensate, after they are

rerouted into the PUREX Plant Chemical Sewer; therefore, discussion concerning

the implementation schedule for the BAT/AKART for these sources is contained

in Section K.8 of Appendix K.

2-28-92 PUREX Plant Steam Condensate
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L.9.0 PROFESSIONAL ENGINEERING ASSESSMENT

Section 2(q) of Chapter 173-240-130 WAC requires that engineering

reports for proposed industrial wastewater facilities include a summary

statement assessing the ability of the proposed treatment facilities to

achieve discharged water that will meet applicable permit effluent criteria.

Most of the PUREX Plant Steam Condensate stream sources have been eliminated,

and the two remaining sources, fourth filter heating condensate and

nonhazardous wastewater concentrator condensate, will be rerouted to the PUREX

Plant Chemical Sewer stream by June 1992. The residual sources consist of

steam condensate and pose little or no possibility for contaminating the PUREX

Plant Chemical Sewer.

The professional engineering assessment contained in Section K.9 of

Appendix K addresses this Chapter 173-240-130 WAC requirement in terms of the

active PUREX Plant Steam Condensate sources.
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APPENDIX M

PUREX PLANT COOLING WATER

BAT/AKART TECHNOLOGY EVALUATION

PUREX Plant Cooling Water2-28-92
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APPENDIX M SUMMARY

PUREX Plant Cooling Water will be eliminated in standby/shutdown mode

with the exception of three sources. These three remaining sources are

scheduled to be redirected to the PUREX Chemical Sewer by June 1992. The

BAT/AKART selection process was not applied to this stream because plans had

been made previously to eliminate this stream before June 1995.
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APPENDIX N

LIST OF ACRONYMS AND ABBREVIATIONS

AKART

BAT

CL

CSL

CWL

DOE

ECL
Ecol ogy

EIS

HVAC

PUREX

ROD

SCD

TEDF
Tri-Party Agreement

2-28-92

all known, available, and reasonable treatment

best available technology

confidence limit

PUREX Plant Chemical Sewer

PUREX Plant Cooling Water

U.S. Department of Energy

effluent comparative level

Washington State Department of Ecology

environmental impact statement

heating, ventilating, and air conditioning

Plutonium/Uranium Extraction

record of decision

PUREX Plant Steam Condensate

Treated Effluent Disposal Facility

Hanford Federal Facility Agreement and Consent Order

PUREX Plant Cooling Water
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Metric Conversion Chart

INTO METRIC
If ou know: Multiply by: To get:

Length __

inches 2.54 centimeters

feet 30.48 centimeters

Volume

gallons 3.785 liters

cubic feet 0.02832 cubic meters

Temperature

Fahrenheit Subtract 32 then Celcius
multiply by (5/9)

Pressure

inches water 1.87 millimeters Hg

inches water 249 Pascal (Pa)

OUT OF METRIC

Length

centimeters 0.3937 inches

meters 3.28 feet

Volume

milliliters 1.247 x 10- cubic feet

liters 0.264 gallons

cubic meters 35.31 cubic feet

Temperature

Celcius Multiply by (9/5) Fahrenheit
then add 32

Pressure

millimeters Hg 0.53553 inches water

Pascal (Pa) 4.02 x 10- inches water

PUREX Plant Cooling Water
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M.1.0 INTRODUCTION

This appendix characterizes the Plutonium/Uranium Extraction (PUREX)

Plant Cooling Water (CWL) wastewater stream as it was produced during

historical PUREX Plant operations. It also describes the effects of the

ongoing transition to standby mode, which include elimination of all but three

of the 56 individual sources that comprised the historical stream. Briefly,

the other sources were eliminated by actions such as capping, blanking, or

otherwise isolating steam and water supply lines and water drain lines

associated with equipment that is not required in standby mode at the PUREX

Plant. The three remaining sources will be rerouted into the PUREX Plant

Chemical Sewer (CSL) stream as described in Appendix K. The reader should

refer to Appendix K for a description of the evaluation, selection, and

implementation of modifications necessary to ensure that the three remaining

PUREX Plant Cooling Water sources, as part of the PUREX Plant Chemical Sewer,

will be environmentally acceptable for discharge to the Treated Effluent

Disposal Facility (TEDF) to be provided under Project W-049H.

The PUREX Plant Cooling Water stream was mostly eliminated before

initiation of the evaluation presented in this report. It will be completely

eliminated upon completion of transition to standby mode no later than June

1992. The organization of this appendix is based on an overall outline

defined in Appendix U. Therefore, to conform with that organizational format,

this appendix contains relevant information concerning the historical PUREX

Plant Cooling Water stream, including the remaining sources that will be

rerouted to the chemical sewer.

Section M.2 defines and characterizes the historical PUREX Plant Cooling

Water stream and describes the facilities and the processes that generated the

effluent. Section M.3 refers to the best available technology (BAT)/all

known, available, and reasonable treatment (AKART) selection procedure and how

it was applied to the remaining cooling water sources. BAT is assumed to be

equivalent to AKART as defined by the Washington State Department of Ecology

(Ecology). Section M.4 refers to a set of technology alternatives judged to

2-28-92 PUREX Plant Cooling Water
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have a high probability for successful application to the remaining PUREX

Plant Cooling Water sources. The attributes of those alternatives are

referred to in Section M.5. Section M.6 refers to a weighted criteria

analysis that was used to compare the alternatives and to identify the

preferred alternative. Section M.7 refers to a detailed description of the

preferred alternative. Section M.8 discusses the schedule and scope of work

associated with implementing the selected BAT/AKART. Section M.9 contains a

professional engineering assessment of the project. Section M.10 lists the

references cited in this appendix.

2-28-92 PUREX Plant Cooling Water
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M.2.0 WASTEWATER DEFINITION

This section describes the location and function of facilities and

processes that generated the historical PUREX Plant Cooling Water stream and

that will generate the remaining stream sources after completion of transition

to standby mode in the PUREX Plant. It also presents data that characterize

the historical PUREX Plant Cooling Water. Section M.2.1 describes PUREX Plant

facilities and processes. Characteristics of the historical PUREX Plant

Cooling Water and its component sources are described in Section M.2.2.

M.2.1 PROCESS AND STREAM DESCRIPTION

This section describes the PUREX Plant facilities, the waste processing

that generated industrial wastewater during historical operations, and the

supporting functions that will generate the three remaining PUREX Plant

Cooling Water sources during standby mode.

M.2.1.1 Facility Description

The PUREX Plant is a nuclear fuel processing facility located in the

200 East Area of the Hanford Site as shown in Figure M.2-1. Figure M.2-2 is a

simplified schematic (not to scale) showing the route and some of the

facilities historically used in discharging the PUREX Plant Cooling Water to

the soil column through the 216-8-3 Pond, or occasionally (after diversion,

sampling, and analysis) to the 216-A-30 Crib and the 216-A-37-2 Cribs.

The primary PUREX processing equipment is housed in the 202-A Building.

The building is a heavily shielded, reinforced-concrete structure (a canyon

building). Auxiliary PUREX equipment is located either outdoors or in

numerous supporting buildings.

2-28-92 PUREX Plant Cooling Water
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Figure M.2-1. Location of the PUREX Plant in the 200 East Area.
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Figure M.2-2. PUREX Plant Cooling Water Flow Schematic.
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M.2.1.2 Process Description

The PUREX Plant is not operating. However, current production of three

cooling water sources is associated with equipment and processes that were

used in historical operations and that must be maintained during standby mode.

Consequently, this description begins with an overview of the historical PUREX

process and proceeds to a discussion of the current standby mode.

When it was processing, the primary function of the PUREX Plant was to

separate and recover usable actinides (chiefly plutonium and uranium) from an

array of fission products contained in irradiated nuclear reactor fuel. The

process involved dissolving irradiated nuclear reactor fuel and then

extracting the actinides from the resulting aqueous solutions through

application of liquid-liquid solvent extraction technology. The driving

forces necessary to achieve the desired chemical separations were established

by chemical additions and by controlled changes in solution concentrations and

temperatures. The concentration changes were produced by chemical additions

and by dilution with water or by removal of water (and sometimes nitric acid)

by boiling. The temperature changes were produced by heating or boiling via

heat exchange between steam and various process streams or by condensing or

cooling via heat exchange between raw water and various process streams.

Auxiliary processes included operation of an elaborate heating, cooling, and

ventilation (HVAC) system in the 202-A Building to control contamination and

to provide a comfortable environment for plant personnel.

These operations as well as routine hand washing and showering by plant

personnel produced three liquid waste streams. The PUREX Plant Cooling Water

and PUREX Plant Steam Condensate streams consisted primarily of steam

condensate resulting from noncontact heating as well as untreated Columbia

River water (raw water) that had been used as once-through, noncontact cooling

water. The equipment associated with these heating and cooling duties

consisted of various process condensers, tank heating and cooling coils,

process tanks, and vessels in the 202-A Building and in the 202-A Building

heating, ventilation, and air conditioning system. The PUREX Plant Chemical

Sewer consisted primarily of water from various floor, sink, and shower

2-28-92 PUREX Plant Cooling Water
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drains; condensate from heaters in the heating, ventilation, and air

conditioning system; overflows from various storage tanks; and reboiler

condensate and once-through condenser cooling water from an acid vacuum

fractionator. Most of the individual sources that comprised these three

streams contained little or no contamination.

Progress in the transition to standby mode has already resulted in

reducing the flow rate of most of the sources which formerly contributed to

the PUREX Plant Steam Condensate (SCD) and Cooling Water streams to zero.

Final transition to standby mode is scheduled for completion by June 1992 and

will result in reducing both flow rates to zero and rerouting the remaining

active sources to the PUREX Plant Chemical Sewer as described in Appendix K.

Effluents from the various PUREX Plant Cooling Water sources flowed

through jumper piping into an underground collection pipe. The combined

effluent stream flowed over a weir that provided a means of flow measurement.

A sample pump withdrew a continuous sample from the PUREX Plant Cooling Water

and delivered it to an online monitoring station consisting of two radiation

monitors and a composite sampler. One of the radiation monitors detected

alpha radiation while the other detected gamma radiation. Each of the

monitors sounded alarms if the measured activity levels exceeded normal

background levels.

The normal flow route for cooling water was through a diversion valve to

the 216-B-3 Pond. However, if either radiation monitor activated an alarm, a

control valve automatically diverted the flow from the 216-B-3 Pond to the

concrete-lined 216-A-42 Retention Basin where the waste was held temporarily.

Depending on the results of further radionuclide sampling and evaluation,

diverted liquid usually was sent either to cribs provided for the PUREX Plant

Steam Condensate wastewater stream as described in Appendix L or to the

216-8-3 Pond for final disposal. If necessary, the diverted material also

could be returned to concentrators in the PUREX Plant for reprocessing.

Federal defense programs no longer require plutonium production for

weapons. Thus, the future of PUREX processing is subject to the environmental

2-28-92 PUREX Plant Cooling Water
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impact statement (EIS) process. Until a record of decision (ROD) is

available, PUREX will not be processing nuclear fuel and is being placed in

standby mode. Standby mode requires that the existing facilities and

equipment be maintained in a safe and environmentally acceptable condition so

that they are available for use in any way the record of decision may specify.

Standby mode requires continued operation of contamination control and

solution transfer systems, primarily the 202-A Building ventilation system, as

well as the continued presence of plant personnel. These activities generate

wastewater, including the remaining PUREX Plant Cooling Water and PUREX Plant

Steam Condensate sources, which will be discharged either directly into the

PUREX Plant Chemical Sewer stream or indirectly into the chemical sewer stream

via batch transfer from the 216-A-42 Retention Basin. The ventilation system

generates the bulk of the current chemical sewer- flow. In addition, the three

remaining sources from the cooling water (2712A vacuum pump seal water,

2711A air dryer cooling water, and N-cell transfer vacuum pump seal water) and

one remaining source from the PUREX Plant Steam Condensate (fourth filter

heating condensate) will continue to be produced by operation of auxiliary

contamination control and solution-transfer systems and will be rerouted into

the PUREX Plant Chemical Sewer.

Figure M.2-3 shows a simplified PUREX Plant block flow diagram and

various influents and effluent water sources associated with the historical

PUREX Plant Cooling Water stream. The boxes down the left side of the figure

indicate the types of clean water that entered the *PUREX Plant and eventually

discharged as cooling-water wastewater. The effluents shown in the shaded

boxes on the right side of the Figure M.2-3 are the focus of this BAT/AKART

analysis. The wastewater categories indicated in these boxes are defined in

Appendix U, which also contains other generic information relevant to this

BAT/AKART analysis.

Table M.2-1 lists individual effluent sources that comprised the

historical PUREX Plant Cooling Water stream and indicates the present status

of each: active or inactive. The list of sources was derived from the Purex

Plant Coo7ing Water Stream-Specific Report (WHC 1990). Only 3 of the

2-28-92 PUREX Plant Cooling Water
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Table M.2-1. Current Status of Sources. (sheet 1 of 2)

Source Effluent Flow Estimated
Category Water Type Flow Rate

Source I11 Building f21 Type 131 (gal/min) 141 Status

1. 2711 A Air Dryer Cooling Water 2711-A D Raw 151 I/C 2.7E-01 Active 11
2. 2712A Vacuum Pump Seal Water 2712-A D Raw C 5.0E+00 Active [11
3. 2UC Sampler Tank Coil 202-A F n/a 161 n/a n/a Inactive
4. 2UC Receiver Tank Coil 202-A F n/a n/a n/a Inactive
5. K4 Concentrator Condenser 202-A F n/a n/a n/a Inactive
6. K4 Left Reboiler Tube Bundle 202-A F n/a n/a n/a Inactive
7. K4 Right Reboiler Tube Bundle 202-A F n/a n/a n/a Inactive
8. 2D Feed Tank Coil 202-A F n/a n/a n/a Inactive
9. J8 Concentrator Condenser 202-A F n/a n/a n/a Inactive

10. 1 BX Feed Tank Coil 202-A F n/a n/a n/a Inactive
11. 3WB Recycle Tank Coil 202-A F n/a n/a n/a Inactive
12. H4 Concentrator Condenser 202-A F n/a n/a n/a Inactive
13. Tk-G8 Waste Tank Coil 202-A F n/a n/a n/a Inactive
14. Tk-G7 Receiver Tank Coil 202-A F n/a n/a n/a- Inactive
15. Tk-G5 Feed Tank Coil 202-A F n/a n/a n/a Inactive
16. G2 Waste Tank Coil 202-A F n/a n/a n/a Inactive
17. G1 Feed Tank Coil 202-A F n/a n/a n/a Inactive
18. F18 Sump Waste Receiver Tank Coil 202-A F n/a n/a n/a Inactive
19. F13 Utility/Organic Recovery Tank Coil 202-A F n/a n/a n/a Inactive
20. NH3 Concentrator Feed Tank Coil 202-A F n/a n/a n/a Inactive
21. NH3 Concentrator Condenser 202-A F n/a n/a n/a Inactive
22. Tk-F8 Ventilation Condenser 202-A F n/a n/a n/a Inactive
23. 1 WW Receiver Tank Coil 202-A F n/a n/a n/a Inactive
24. Acid Absorber Condenser 202-A F n/a n/a n/a Inactive
25. Acid Receiver Tank Coil 202-A F n/a n/a n/a Inactive
26. Process Ventilation Condenser 202-A F n/a n/a n/a Inactive
27. Decladding Waste Tank Coil 202-A F n/a n/a n/a Inactive
28. E3 NH3 Scrubber Catch Tank Coil 202-A F. n/a n/a n/a Inactive
29. Centrifuge Feed Tank Coil 202-A F n/a n/a n/a Inactive
30. Metal Solution Accountability Tank Coil 202-A F n/a n/a n/a Inactive
31. D3 Metal Solution Storage Tank Coil 202-A F n/a n/a n/a Inactive
32. D4 Metal Solution Storage Tank Coil - 202-A F n/a n/a n/a Inactive
33. Decladding Waste Receiver Tank Coil 202-A F n/a n/a n/a Inactive
34. Metathesis Solution Storage Tank Coil 202-A F n/a n/a n/a Inactive
35. C3 Dissolver Downdraft Condenser 202-A F n/a n/a n/a Inactive
36. C3 NH3 Scrubber Catch Tank Coil 202-A F n/a n/a n/a Inactive
37. B3 Dissolver Downdraft Condenser 202-A F n/a n/a n/a Inactive
38. B3 NH3 Scrubber Catch Tank Coil 202-A F n/a n/a n/a Inactive
39. A3 Dissolver Downdraft Condenser 202-A F n/a n/a n/a Inactive
40. A3 NH3 Scrubber Catch Tank Coil 202-A F n/a n/a n/a Inactive
41. NOX Backup Facility Intercooler 293-A F n/a n/a n/a Inactive
42. Recovered HNO3 Catch Tank Coil 293-A F n/a n/a n/a Inactive
43. RR Tunnel Water-Fillable Door Drain RR Tunnel F n/a n/a n/a Inactive
44. L-6 Concentrator Condenser 202-A F n/a n/a n/a Inactive
45. L-7 Concentrator Condenser 202-A F n/a n/a n/a Inactive
46. Tk-L 1I Jet Steam Condenser - 202-A F n/a n/a n/a Inactive
47. Ventilation Jet Condenser 202-A F n/a n/a n/a Inactive

2-28-92 PUREX Plant Cooling Water
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Table M.2-1. Current Status of Sources. (sheet 2 of 2)

Source Effluent Flow Estimated

Category Water Type Flow Rate

Source 111 Building (21 Type (31 (gal/mini (41 Status

48. 3WF Decanter Coil
49. 3A Feed Tank Coil
50. Tk-R1 Feed Tank Coil

51. Tk-R2 Waste Tank Coil
52. Tk-R5 Rework Tank Coil

53. Tk-R7 Receiver Tank Coil

54. 20W Waste Tank Coil
55. N-Cell Transfer Vacuum Pump Seal Water

56. Stack Sample Vacuum Pump Cooling Water

202-A
202-A
276-A
276-A
276-A
276-A
276-A
276-A
276-A

F
F
F
F
F

F
F
D
D

n/a
n/a
n/a
n/a
n/a

n/a
Raw
Raw

n/a
n/a
n/a
n/a
n/a

n/a
I/C
C

n/a inactive
n/a Inactive
n/a inactive
n/a inactive
n/a inactive
n/a inactive
n/a Inactive
171 Active (11
[81 Inactive (81

Total 5.3E+00

(1l By June 1992. the flow rate of the CWL stream will have been reduced to zero. Sources 1, 2, and 55

will have been rerouted to the 216-8-3 Pond via PUREX Chemical Sewers (CSLJ. These changes

are discussed in detail in Appendix K.

[21 Source categories are defined in Appendix U.

[31 I - Intermittent. C - Continuous. I/C - Continuous when operating

141 The average flow rate is based on total annual flow divided by 526,000 minutes (one year).

[51 Raw water characteristics are provided in Table M.2-2.

[61 n/a - not applicable
(71 This source will operate very infrequently during standby mode. The estimated annualized flow rate will

be negligible.
[81 This source consists of 150 pm (40 gpm) of raw water that is used on a continuous basis for noncontact

cooling. The source will be eliminated by June 1992 via installation of a closed-loop cooling system.
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56 sources, commonly referred to as 2712A vacuum pump seal water, 2711a air

dryer cooling water, and N-cell transfer vacuum pump seal water respectively,

currently are active. These sources and their disposition are described in

detail in Appendix K.

The BAT/AKART alternative proposed for this stream applies only to PUREX

under normal "standby" mode conditions. During standby mode, activities may

necessitate that a source labeled as inactive be reactivated. Reactivated

sources would maintain compliance with Project W-049H effluent discharge

limits through application of process knowledge, online monitoring, and

appropriate sampling and analysis plans.

Table M.2-1 also indicates the flow rate, the type of flow, the effluent

water type, and the category to which the three active sources belong, based

on data and/or assumptions regarding their characteristics. Source categories

are indicated for the inactive sources. Identifying the effluent water type

facilitated subsequent calculations used to project modified PUREX Plant

Chemical Sewer stream characteristics in Appendix K. Assignment of source

categories facilitated screening of BAT/AKART alternatives in

Appendix K.

K.2.1.3 Wastewater Source Description

Each of the sources listed in Table M.2-1 for the historical PUREX Plant

Cooling Water stream was categorized under one of six categories, A through F.

These categories and the methodology used to establish them are described in

Appendix U. Sources assigned to Categories A through E are considered to be

uncontaminated and to require no treatment before disposal. Category F

sources are considered to have the potential to be contaminated and might

require treatment to meet predetermined quality criteria before disposal.

Most of the sources to the historical PUREX Plant Cooling Water stream were

assigned to Category F. All of those Category F streams already have been

eliminated. Figure M.2-4 shows the sources of the historical PUREX Plant

Cooling Water grouped by their assigned source categories. The figure also

2-28-92 PUREX Plant Cooling Water
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Clean Effluents

D. Once-Through Cooling Water

1. 271 IA Air Dryer Cooling Water
2. 2712A Vacuum Pump Seal Water

55. N-Cell Transfer Vacuum Pump
5,Sack Sample Vacuum Pump

Discharge to PUREX SCD Cribs.(216-A-3() or216-A-37-2) I
Contaminated

Effluent
rVerified J

Effluent 

1

7 216-A-42 Retention Basin

Suspect Effluent

Discharge to 216-B-3 Pond

Lr
rT1

Note: Shaded items are dismantled or
eliminated.

Potentially Contaminated Effluents

F. Miscellaneous Sources

3. 2UC SampleTank Coil
4. 2UC Receiver Tank Coil
5, K4 Concentrator Condenser
6. Left Reboiler Tube Bundle
7. Right Reboiler Tube Bundle
8, 2D Feed Tank Coil
9. 18 Concentrator Condenser

10. 1BX Feed Tank Coil
11. 3WB Recycle Tank Coil:
12. H4 Concentrator Condenser
13. 08 Waste Tank Coil
14. G7 Receiver Tank Coil
Is.05 Feed Tankc Coil
16. 02 Waste.Tank Coil
17. 01 Feed Tank Coil
18. F18 Sump Waste Receiver Tank Coil
19. P13 Utility/Organic Recovery Tank Coil
20. Ammonia Concentrator Feed Tank CoiY
21. Ammonia Concentrator Condenser
2. Tk-F8 Ventilation Condenser
23. IWW Receiver Tank Coil
24. Acid Absorber Condenser
25. Acid Receiver Tank Coil
26. Process. Ventilation Condenser I
27. Decladding WasteTank Coil
28. E3 Ammonia Scrubber Catch Tank Coil
29. Centrifuge Feed Tank Coil
30. Metal Solution Accountability Tank Coil

[31. D3 Metal Solution Storage Tank Coil
32. D4 Metal Solution Storage Tank Coil
33. Decladding Waste Receiver Tank Coil
34. Metazhesis Solution StorageTank Coil
35. C3 Dissolver Downdraft Condenser
36. C3 Ammonia Scrubber Catch: Tank Coil
37. B3 Dissolver Downdraft Condenser
38. B3 Ammonia Scrubber Catch Tank Coil
39. A3 Dissolver Downdraft Condenser
40, A3 Ammonia Scrubber Catch Tank Coil
41. NOx Backup Facility Intercooler
42. Recovered Nitric Acid Catch Tank Coil
43. RR Tunnel Wazer-Fillable Door Drain
44. L-6 Concentrator Condenser
45. L-7 Concentrator Condenser
46. Tk-LI 1 let Steam Condenser
47. Ventilation Jet Condenser
48..3WF Decanter Coil
49. 3A Feed Tank Coil
50. Tk-RI Feed Tank Coil
51. Tk-R2 Waste Tank Coil
52. Tk-RS Rework Tank Coil
53. Tk-R7 Receiver Tank Coil.

4, Tk-RS Wash Waste Tank Cell

Figure M.2-4. Flow Schematic for Current Status of PUREX Plant Cooling Water.
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shows that for current status, which is defined here as existing after

elimination of the PUREX Plant Cooling Water by June 1992, the three active

sources will have been rerouted via the PUREX Plant Chemical Sewer for

disposal in the 216-B-3 Pond.

K.2.2 WASTEWATER CHARACTERISTICS

This section describes the characteristics of the historical PUREX Plant

Cooling Water stream. Section M.2.2.1 presents and evaluates sample data

obtained for the stream as it existed in 1989 and 1990. Section M.2.2.2

discusses the stream in terms of Washington State Dangerous Waste Regulations.

K.2.2.1 Historical Stream Characteristics

In an effort to characterize the PUREX Plant Cooling Water stream,

samples were obtained from the combined stream from November 1989 to February

1990. Subsequent analyses performed at a contract laboratory in Richland,

Washington, provided chemical and radiological data that were included in the

PUREX Plant Cooling Water Stream-Specific Report (WHC 1990).

The results of a statistical summary of these sampling data are listed

in Table M.2-2. The samples represented the combination of sources that

comprised the cooling water from November 1989 to February 1990. The flows

and concentrations shown in the table represent the conditions that existed on

specific sampling dates.

Table M.2-2 presents mean, 90% upper confidence limit (CL) and maximum

values for the sample data. Means were calculated by totaling values for all

samples and then dividing the totals by the number of samples. The 90%

confidence limit values represent values that statistically, only would be

exceeded in 1 out of 10 stream samples. Except for pH, the maximum values

represent the largest analytical value observed among the samples.
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Table M.2-2. Characteristics of PUREX Plant Cooling Water. (sheet 1 of 2)

Flow Rate = 3153 gal/min (1]

Strean Concentrations (1 Raw Effluent Stream Stream

Constituent Water Comparative 90%CUJ Mean Total Mean Toxic

Mean 90%CL (21 Maximum (31 Mean (41 Level (ECL) [51 ECL Mass Mass

(ppb) (ppb) (ppb) (p0) (ppb) (br) ("r)

ORGANICS
Acetone 1.05E+01 1.12E+01 1.30E+01 5.OE+01 2.2E-01 1.5E+02

2-Butanone (MEK) 1.00E+01 1.00E+01 1.00E+01 1.0E+01 1.0E+00 1.4E+02

Butylated hydroxy toluene 1.00E+01 n/a 1.00E+01 1.4E+02

Olchioromethane 5.33E+00 5.83E+00 7.00E+00 5.0E+00 1.2E+00 7.4E+01 8.8E+01

INORGANICS MI
Ammonia 5.07E+01 5.17E+01 5.40E+01 < 5.0E+01 1.3E+03 4.0E-02 7.0E+02

Arsenic (EP Toxic) < 5.00E+02 < 5.00E+02 -c 5.00E+02

Barium 3.05E+01 3.17E+01 3.20E+01 2.8E+01 1.0E+03 3.2E-02 4.2E+02 2.4E+00

Barium (EP Toxic) < 1.00E+03 < 1.00E+03 < 1.OOE+03

Boron 1.81E+01 2.49E+01 3.90E+01 2.5E+02 1.9E+00

Cadmium (EP Toxic) c 1.00E+02 < 1.00E+02 < 1.00E+02
Calcium 1.91E+04 1.95E+04 1.99E+04 1.8E+04 2.6E+05

Chloride 1.05E+03 1.16E+03 1.30E+03 8.0E+02 2.5E+05 4.6E-03 1.5E+04 3.5E-01

Chromium (EP Toxic) < 5.00E+02 < 5.00E+02 c 5.00E+02

Copper 1.05E+01 1.12E+01 1.30E+01 1.4E+01 1.0E+03 1.1E-02 1.5E+02 6.8E+01

Fluoride 1.35E+02 1.46E+02 1.58E+02 4.5E+02 2.0E+03 7.3E-02 1.9E+03

Iron 4.75E+01 5.30E+01 6.00E+01 1.0E+02 3.0E+02 1.8E-01 6.6E+02 1.6E+01

Lead (EP Toxic) -c 5.00E+02 -c 5.00E+02 c 5.00E+02

Magnesium 4.39E+03 4.47E+03 4.60E+03 4.2E+03 6.1E+04

Manganese 6.17E+00 7.05E+00 8.00E+00 1.4E+01 5.0E+01 1.4E-01 8.5E+01 1.6E+01

Mercury (EP Toxic) < 2.00E+01 < 2.00E+01 < 2.00E+01
Nitrate (as N03) 5.81E+02 6.28E+02 7.00E+02 7.5E+02 4.4E+04 1.4E-02 8.0E+03 1.0E+00

Potassium 7.48E+02 7.72E+02 8.11E+02 8.0E+02 1.0E+04

Selenium (EP Toxic) < 5.00E+02 < 5.00E+02 < 5.00E+02

Silicon 2.49E+03 2.56E+03 2.58E+03 3.4E+04

Silver (EP Toxic) < 5.00E+02 < 5.00E+02 < 5.00E+02
Sodium 2.13E+03 2.20E+03 2.29E+03 2.22+03 2.9E+04

Strontium 9.68E+01 1.00E+02 1.03E+02 < 3.0E+02 1.3E+03

Sulfate 1.05E+04 1.08E+04 1.13E+04 1.0E+04 2.5E+05 4.3E-02 1.5E+05

Uranium 5.12E-01 5.34E-01 5.26E-01 6.4E-01 5.9E+01 9.1E-03 7 1E+00

Zinc 7.05E+00 8.43E+00 1.002+01 1.4E+01 5.0E+03 1.7E-03 9.7E+01 5.0E+00

RADIONUCLIDES (pCI) (pCI/) (pCUL) (pCI/)

Am-241 2.79E-03 4.84E-03 4.93E-03 1.2E+00 4.0E-03 1.2E-08 5.4E-03

C-14 3.86E+00 6.25E+00 4.64E+00 2.0E+03 3.1E-03 1.2E-05 3.7E-02

1-129 5.4E-02 1.49E-01 8.52E-02 2.0E+01 7.SE-03 4.6E-03 7.0E+00

Pu-239/240 (7 2.13E-03 3.49E-03 3.14E-03 1.2E+00 2.9E-03 1.32-07 5.5E-03

Sr-90 2.38E-01 3.85E-01 3.63E-01 4.0E+01 9.6E-03 2.3E-08 6.1E+00

U-234 2.15E-01 2.642-01 2.592-01 2.02+01 1.32-02 4.82.04 5.52-02

U-238 1.652-01 1.882-01 1.872-01 2.42+01 7.8E-03 6,9E+00 2.F0

TOTAL [91 5.7E+05

PUREX Plant Cooling Water
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Table. M.2-2. Characteristics of PUREX Plant Cooling Water. (sheet 2 of 2)

Flow Rate = 3153 galmiln [1]

Stream Concentrations [1] Raw Effluent Stream Stream

Constituent Water Comparative 90%CL/ Mean Total Mean Toxic

Mean 90%CL [2] Maximum 13] Mean [4] Level (ECL) [5] ECL Mass Mass

(ppb) (ppb) (ppb) (ppb) (ppb) (b/yr) (b/yr)
MISCELLANEOUS PARAMETERS
Alkalinity (as CaCO3) (ppb) 6.03E+04 6.18E+04 6.50E+04
Conduct"vy (pS) 1A7E+02 1.54E+02 1.67E+02 8.8E+01
pH (dimensionless) 7.79E+00 7.89E+00 8.06E+00 6.96 6.5-8.5 [8]

Total Dissolved Solids (ppb) 6.62E+04 7.14E+04 7.90E+04 5.0E+05 1.AE-01

Temperature (*C) 1.79E+01 2.01E+01 2.37E+01 15.8
Total Organic Carbon (ppb) 1.10E+03 1.10E+03 1.10E+03 1.6E+03
Total Carbon (ppb) 1.50E+04 1.56E+04 1.63E+04
Total Organic Haildes (as Cl) (ppb) 1.00E+01 1.07E+01 1.10E+01 3.4E+01

Notes:
[1] Data are from the *PUREX Cooing Water Stream-Specilic Report. WHC-EP-0342 Addendum 20, August 1990, Page 3-7.
[2] 90% CL - 90% Confidence Limit. Upper imit of the one-talled 90% confidence Interval. Used for all data

sets except pH data wih means below 7.25. These cases use the lower inmit of the one-taied 90% confidence interval.

[3] Maximum values are shown for al constiuents. pH values are those farthest from 7.25.
[4] Raw Water data are from 'Preiminary Evaluation of Hanford Liquid Discharges to the Ground, "WHC-EP-0052. Rev. 1, August 1988.
[5] Effluent Cormparative Levels as given In Appendix U.

[6] Constituents labeled "EP Toxic' show < resuts, which are below the threshold for EP Toxicity Tests.
[7] Pu-2391240 is modeled as Pu-240.
[[8] The stream 90%CL pH is within the comparative level range.
[9] A theoretical stream of raw water having the same flow rate as this stream would cany 4.0E+04 b/yr of mean toxic mass.

2-28-92 PUREX Plant Cooling Water
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The stream sources were derived from steam or raw Columbia River water.

Therefore, Table M.2-2 also provides raw water characteristics for comparison

with those shown for the PUREX Plant Cooling Water stream. As could be

anticipated, many constituents present in the raw water were found in the

cooling water. Also, quantities of certain constituents such as iron, zinc,

or nickel probably were present in the stream as a result of routine corrosion

of metallic equipment and piping surfaces that contacted the various sources

comprising the PUREX Plant Cooling Water system. Furthermore, it is likely

that minute traces of radionuclides in the stream were derived from residual

material that was deposited in the collection piping during historical

mechanical failures in heat transfer surfaces and still were being reentrained

into the stream as the samples were taken.

The 90% confidence limit values are compared to the effluent comparative

levels (ECLs) to focus attention on constituents that may have been of

concern. These effluent comparative levels are the same as those shown in

Appendix U. For the historical PUREX Plant Cooling Water. stream,

dichloromethane was the -only constituent which might have been of potential

concern. The presence of dichloromethane in the hi.storical stream is

discussed in the stream-specific report (WHC 1990). No data are available for

the three active sources. For the purpose of projecting their effect on the

PUREX Plant Chemical Sewer, their composition was assumed to be the same as

that of raw water as specified in Appendix U.

The mean total mass shown in Table M.2-2 was calculated by multiplying

the historical stream flow rate by the mean concentration of each constituent

to obtain the mass of all constituents present in the stream. In the case of

radionuclide species, radioactivity values were converted to mass values using

standard specific activities for each of the species. For each of the toxic

constituents, including all radionuclide species, a mean toxic mass was

calculated by multiplying its mean total mass by its toxic weighting factor.

Appendix U describes the significance and derivation of the specific

activities and toxic weighting factors.

2-28-92 PUREX Plant Cooling Water
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M.2.2.2 Source Status

Washington State Dangerous Waste Regulations (WAC 173-303-070) require

that a waste be designated as a "dangerous waste" if it is a listed dangerous

waste, if it meets certain dangerous waste criteria, or if it has certain

dangerous waste characteristics. The PUREX Plant Cooling Water

Stream-Specific Report examined the historical cooling water stream against

each of the criteria and proposed that the stream not be designated a

dangerous waste (WHC 1990).

Also, in October 1991 the PUREX Plant conducted a self audit to

determine if any listed wastes are or may be present in the three active PUREX

Plant Cooling Water sources. In accordance with past findings, the audit was

conducted on the premise that only two types of listed wastes conceivably

could be present. These two types are spent solvents and discarded chemical

products. The audit was based on a survey with five questions pertaining to

historical, present, and future disposal of spent solvents, other listed

chemical products, and other chemical products to the cooling water stream.

The five questions and supporting guidance are provided in Appendix U. The

questionnaire also requested information about the storage of chemicals that

conceivably could leak into drains that feed into the wastewater discharge

system.

A summary of the responses to these questions related to the three

active sources is addressed in Section K.2.2.2 of Appendix K. No listed

wastes were found to be added to the wastewater stream by these sources, and

no spill potential was found to exist.

2-28-92 PUREX Plant Cooling Water
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M.3.0 BAT/AKART PROCEDURE APPLICATION

After completion of transition to standby mode in June 1992, the flow

rate of the PUREX Plant Cooling Water stream will have been reduced 
to zero.

The three remaining active sources, 2712A vacuum pump seal water, 
2711A air

dryer cooling water, and N-cell transfer vacuum pump seal water will have been

rerouted to the chemical sewer as described in Appendix K. Application of the

BAT/AKART selection procedure described in Appendix U to these three sources,

which will be part of the PUREX Plant Chemical Sewer, is addressed in Section

K.3 of Appendix K.

2-28-92 PUREX Plant Cooling Water
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M.4.0 TECHNOLOGY ALTERNATIVES

Section K.4 of Appendix K introduces BAT/AKART alternatives determined

to be suitable for application to the PUREX Plant Chemical Sewer, which 
will

include the three active PUREX Plant Cooling Water sources that will 
remain

active in PUREX Plant standby mode.

2-28-92 PUREX Plant Cooling Water
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H.5.0 DESCRIPTION OF ALTERNATIVES

Descriptions for treatment alternatives determined to be suitable for

application to the PUREX Plant Chemical Sewer, which will include 2712A vacuum

pump seal water, 2711A air dryer cooling water, and N-cell transfer vacuum

pump seal water can be found in Section K.5 of Appendix K.

2-28-92 PUREX Plant Cooling Water
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M.6.0 EVALUATION OF ALTERNATIVES

Section K.6 of Appendix K discusses an evaluation and comparison of the

alternatives for treating the PUREX Plant Chemical Sewer, including 2712A

vacuum pump seal water, 2711A air dryer cooling water, and N-cell transfer

vacuum pump seal water. That section also documents the selection of the

preferred BAT/AKART alternative.

2-28-92 PUREX Plant Cooling Water
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M.7.0 SELECTED WASTEWATER TECHNOLOGY ALTERNATIVE

Detailed information concerning the BAT/AKART alternative selected for

the PUREX Plant Chemical Sewer (including 2712A vacuum pump seal water, 2711A

air dryer cooling water, and N-cell transfer vacuum pump seal water) is

presented in Section K.7 of Appendix K.

2-28-92 PUREX Plant Cooling Water
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M.8.0 PROJECT IMPLEMENTATION

Under the terms of the Hanford Federal Facility Agreement and Consent

Order (Tri-Party Agreement) between the U.S. Department of Energy, the U.S.

Environmental Protection Agency, and Ecology, PUREX Plant Cooling Water was

designated as a Phase II liquid effluent stream (Ecology et al. 1989, Ecology

1991). Milestone M-17-23A of the Tri-Party Agreement required that the stream

be rerouted to the 216-B-3 Pond via the PUREX Plant Chemical Sewer by June

1992.

Modifications already have been completed, well ahead of the mandated

schedule, to eliminate most of the PUREX Plant Cooling Water sources as part

of the transition to standby mode. Examples of these modifications include

capping, blanking, or otherwise isolating steam and water supply lines and/or

condensate and water drain lines associated with equipment that is not

required in standby mode at the PUREX Plant. One source, stack sample vacuum

pump seal water, will be eliminated by June 1992 via installation of a closed-

loop cooling system. The BAT/AKART will be applied to the remaining sources,

2712A vacuum pump seal water, 2711A air dryer cooling water, and N-cell

transfer vacuum pump seal water after they are rerouted into the PUREX Plant

Chemical Sewer; therefore, discussion concerning the implementation schedule

for BAT/AKART for remaining sources of PUREX Plant Cooling Water is contained

in Section K.8 of Appendix K.

2-28-92 PUREX Plant Cooling Water

M- 29



WHC-SD-W049H-ER-003, Rev. 0

This page intentionally left blank.

PUREX Plant Cooling Water

M-30

2-28-92



WHC-SD-W049H-ER-003, Rev. 0

M.9.0 PROFESSIONAL ENGINEERING ASSESSMENT

Section 2(q) of Chapter 173-240-130 WAC requires that engineering

reports for proposed industrial wastewater facilities include a summary

statement assessing the ability of the proposed treatment facilities to

achieve discharged water that will meet applicable permit effluent criteria.

Most of the PUREX Plant Cooling Water sources already have been eliminated.

The three remaining PUREX Plant Cooling Water sources will have been combined

with the PUREX Plant Chemical Sewer stream by June 1992. One of the residual

sources consists of moisture condensed from ambient air during an air

compression and drying cycle. The other two active sources consist of vacuum

pump seal water (raw water) which has been in contact with clean air.

Considering the nature of these residual sources, they pose little or no

possibility for contaminating the PUREX Plant Chemical Sewer.

The professional engineering assessment

Appendix K addresses this Chapter 173-240-130

three PUREX Plant Cooling Water sources.

2-28-92
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APPENDIX N

B PLANT CHEMICAL SEWER

BAT/AKART TECHNOLOGY EVALUATION
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APPENDIX N SUHMARY

Planned source control was selected as BAT/AKART for the B Plant

Chemical Sewer. Source controls include rerouting and replacing piping

downstream of the 211-BA neutralization facility, replacing the deteriorated

floor spill containment around the aqueous makeup unit (AMU) tanks, providing

neutralization for acidic and alkaline liquids, providing secondary

containment for tanks in the 211-B area, capping selected drains to the

B Plant Chemical Sewer, and replacing the demineralizer with a continuous

electrodeionizer.

All potentially contaminated sources at Buildings 221-B and 271-B will

be connected to the 6-in. chemical sewer header and monitored as a basis for

either discharging to the chemical sewer or diverting the flow. Any diverted

flow and all potentially contaminated sources from the Waste Encapsulation and

Storage Facility (WESF) will be connected to the B Plant low-level waste

handling system for storage in the double-shell tanks or to the B Plant

Process Condensate stream. The normal flow for the chemical sewer will

discharge through a flow monitor and flow-proportional composite sampler to

the Treated Effluent Disposal Facility. No secondary waste will be generated.

This BAT/AKART was derived by application of a technology driven

selection process. The generic treatment alternatives method was utilized to

determine BAT/AKART. This selection resulted in no toxic pounds removed at a

cost of $1,100,000/yr. In addition, the application of BAT/AKART to this

stream did not result in any constituent-exceeding the effluent comparative

levels (ECL).

2-28-92 B Plant Chemical Sewer
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APPENDIX N -

LIST OF ACRONYMS

AKART

AMU
BAT

BCE

BCP

BCS

CBC

CDI

CL

DOE
DST

EA

Ecol ogy

EIS
EUAC
FONSI

FPMCS

GAC

HVAC

LLW

NCAW

NEPA
RO

ROM

SEPA

TEDF

Tri-Party Agreement

UV

WAC

WESF

2-28-92

all known, available, and reasonable treatment

aqueous makeup unit

best available technology

B Plant Chemical Sewer

B Plant Process Condensate

B Plant Steam Condensate

B Pl ant Cool i ng Water

continuous electrodionizer

confidence limit

U.S. Department of Energy

double-shell tank

environmental assessment

Washington State Department of Ecology

environmental impact statement

equivalent uniform annualized cost

finding of no significant impact

facility process monitor and control system

granular activated carbon

heating, ventilating, and air conditioning

low-level waste

neutralized current acid waste

National Environmental Policy Act

reverse osmosis

rough-order-of-magnitude

State Environmental Policy Act

Treated Effluent Disposal Facility

Hanford Federal Facility Agreement and Consent Order

ultraviolet

Washington Administrative Code

Waste Encapsulation arnd Storage Facility
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Metric Conversion-Chart

INTO METRIC

If you know: Multiply by: To get:

Length

inches 2.54 centimeters

feet 30.48 centimeters

Volume

gallons 3.785 liters

cubic feet 0.02832 cubic meters

Temperature

Fahrenheit Subtract 32 then Celsius
multiply by (5/9)

Pressure

inches water 1.87 millimeters Hg

inches water 249 Pascal (Pa)

OUT OF METRIC

Length

centimeters 0.3937 inches

meters 3.28 feet

Volume

milliliters 1.247 x 10-3 cubic feet

liters 0.264 gallons

cubic meters 35.31 cubic feet

Temperature

Celsius Multiply by (9/5) Fahrenheit
then add 32

Pressure

millimeters Hg 0.5353 inches water

Pascal (Pa) 4.02 x -10.- inches water

N-vi
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N.1.0 INTRODUCTION

This appendix characterizes the B Plant Chemical Sewer (BCE) effluent

and describes modifications necessary to ensure that the stream is

environmentally acceptable for discharge to the Treated Effluent Disposal

Facility (TEDF) within Project W-049H. These modifications have been selected

from a variety of source control and treatment alternatives identified in

accordance with guidelines outlined in the Best Available Technology

(Economically Achievable) Guidance Document for the Hanford Site (WHC 1988a).

Some of the modifications already have been implemented. Others will be

implemented under the policy of waste minimization to further reduce the flow

rate and/or contamination levels of the stream. Through engineering

evaluation, it was determined that source controls would bring the B Plant

Chemical Sewer effluent to within the Project W-049H Treated Effluent Disposal

Facility influent criteria. In general, the source controls include changes

in process technology, operating procedures, and/or production facilities and

equipment.

The organization of this appendix is based on an overall outline defined

in Appendix U, which is the basis for every appendix. Section N.2 defines and

characterizes the B Plant Chemical Sewer stream and describes the facilities

and processes that produce the effluent. The procedure used to apply the best

available technology (BAT)/all known available and reasonable treatment

(AKART) procedure to this stream is discussed in Section N.3. Section N.4

identifies the alternatives judged to be most applicable to the B Plant

Chemical Sewer effluent. The attributes of each alternative are described in

Section N.5. The weighted criteria method is used to evaluate each

alternative and identify the preferred alternative in Section N.6 Section

N.7 describes the preferred alternative in detail.

Section N.8 discusses the schedule and scope of work associated with

project implementation. The emphasis is on confirming that the necessary

2-28-92 B Plant Chemical Sewer
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modifications can be implemented within a schedule that meets the milestones

mandated by the Hanford Federal Facility Agreement and Consent Order

(Tri-Party Agreement) for discontinuing discharges of contaminated wastewater

to the soil column by June 1995 (Ecology et al. 1989, Ecology 1991).

Section N.9 contains a professional engineering assessment of the

BAT/AKART report. The assessment examines the available supporting data and

process information in an effort to evaluate the validity of associated

interpretations, the suitability of selected modifications, and the

probability that the modified process will achieve the objectives for effluent

quality. Section N.10 lists the references cited in the appendix.

2-28-92 B Plant Chemical Sewer
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N.2.0 WASTEWATER DEFINITION

This section describes the function and location of the operations that

generate the B Plant Chemical Sewer effluent and presents characterization

data for the chemical sewer stream both before and after recent source control

measures were applied. The chemical sewer sources are identified in Section

N.2.1. Section N.2.2 describes the characteristics of the stream and its

sources.

N.2.1 PROCESS AND STREAN DESCRIPTION

This section describes the B Plant process and the sources generated as

part of the B Plant Chemical Sewer effluent.

N.2.1.1 Facility Description

The B Plant facility (Figure N.2-1), located in the 200 East Area at the

Hanford Site, was constructed in the mid 1940's as a fuel reprocessing

facility. Following completion of extensive modifications in the early

1960's, the second mission of B Plant was to remove radioactive cesium and

strontium from liquid waste.

The current mission of B Plant is to ensure safe storage and management

of radiological inventories in B Plant including the Waste Encapsulation

Storage Facility (WESF).

The B Plant is comprised of three main adjoining buildings: 271-B,

221-B, and 225-B (Figure N.2-2). In addition, several adjacent buildings have

been constructed to support the waste processing operations-. The following is

a brief description of each of the B Plant buildings.

2-28-92 B Plant Chemical Sewer
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* 221-B Processing Facility - This facility consists of a canyon and

craneway, 40 process cells, a hot pipe trench, and a ventilation

tunnel. The non process portions of the building include an

operating gallery, a pipe gallery, and an electrical gallery.

Neutralized current acid waste (NCAW) feed solution , spent

process organics and tank solutions containing cesium and

strontium inventories are stored. in tanks in 221-B. These

solutions are physically separated from the low-level waste (LLW)'

handling system and are not in the low-level waste handling system

flow sheet. These wastes are not considered sources to the

chemical sewer stream now or in the future.

The low-level waste handling system consists of a series of

holding tanks such as 24-1 and 100, cell 23 concentrator, and the

associated process equipment and piping. Cell 23 concentrator is

a treatment for the process wastes generated in B Plant.

* 271-B Service Building - This service facility is attached to the

221-B facility and includes offices, aqueous makeup facilities,

and maintenance shops.

* 225-B Waste Encapsulation and Storage Facility - Built in 1974,

this facility is separated into process hot cell areas, the canyon

service areas, operating areas, building service areas, and the

cesium and strontium capsule storage (pool cell) area.

N.2.1.2 Process Description

This section describes the processes that are associated with the

B Plant Chemical Sewer. Process changes that have been made to reduce

contributions to the waste stream are described.

2-28-92 B Plant Chemical Sewer
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N.2.1.2.1 Primary Process. The B Plant receives and stores various

chemicals from commercial manufacturers for use in the operation of the low-

level waste handling systems, generation of demineralized water, and

conditioning of water used in heating, ventilation, and air conditioning

units. The effluents generated at B Plant include steam condensate, domestic

wastewater, evaporative cooling effluents, and potentially contaminated

miscellaneous effluents. These categories of sources are defined in Appendix

U,- which contains other generic information relevant to the evaluation of

BAT/AKART. Figure N.2-3 shows the B Plant primary process flow diagram and

its relationship to the various influent and effluent sources. The B Plant

Chemical Sewer can receive spills, chemical drains, water flushes, and other

effluents from drains in the 221-B, 217-B, and 271-B Buildings and the 211-B

area where these various chemicals are stored and used. Twice each year, the

demineralizer in 217-B is regenerated and the regenerant is flushed to the

chemical sewer. The effluent quality during regeneration is presented in the

8 Plant Chemical Sewer Stream-Specific Report (WHC 1990). The chemical sewer

also can receive steam condensate, cooling water, heating, ventilation, and

air conditioning unit wash water, sanitary water, and other effluents from the

Waste Encapsulation and Storage Facility, 225-BC Air Compressor Building,

212-B cask station, 276-B Building, 2902-B sanitary water tank, 222-B heating,

ventilation, and air conditioning system, and 224-B heating, ventilation, and

air conditioning and floor drains. A detailed description of the piping and

valving included in.this system is described in Section 2.3.1 of the B Plant

Chemical Sewer Stream-Specific Report (WHC 1990).

The B Plant Chemical Sewer consists of a main 15-in. vitrified clay pipe

that extends north of the 221-B Building to the 216-B-63 Ditch, which is

located approximately 2,500 ft northeast of the 221-B Building. Currently,

the chemical sewer effluent drains into the 216-B-63 Ditch where effluents are

disposed of through absorption in the soil or evaporation. The chemical sewer

has several manholes and cleanouts as listed in Figure N.2-4. A plan view of

the B Plant Chemical Sewer layout is provided in Figure N.2-5. This

configuration is anticipated to change through the implementation of

engineering projects and administrative controls.

2-28-92 B Plant Chemical Sewer
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The low-level waste handling system produced the B Plant Process

Condensate and Steam Condensate effluents during cell 23 concentrator

operation prior to 1988. At that time, concentrator bottoms were transferred

to the double-shell tanks (DST) after the influent volume was reduced by 90 to

95%. During current status with the concentrator nonoperational, the low-

level waste handling system discharges a total of approximately 35,000

gal/month at an estimated cost of $100,000/month to the double-shell tanks.

TMs discharge to the double-shell tanks can be minimized by operation of the

concentrator or by redirection of some clean sources to the B Plant Chemical

Sewer or Steam Condensate. One of these sources, the 6-in. chemical sewer

header, is currently diverted to the B Plant Process Condensate (BCP)

(Appendix 0).

N.2.1.2.2 Process Changes to Eliminate Sources. Several measures have been

implemented to control the discharge of contaminants to the B Plant Chemical

Sewer within the last five years.

* Housekeeping Practices. Since 1987 B Plant has implemented a

waste minimization program that limits all but essential flows to

the chemical sewer effluent. Much of this minimization has been

in the form of housekeeping practices.

* Cleaning Known Contaminated Areas. In an attempt to minimize

hazardous or radioactive constituents being flushed into the

chemical sewer, B Plant personnel have shut down and cleaned areas

of the 221-8 operating, pipe, and electric galleries that were

identified as contaminated. A recent example was the complete

cleaning and repainting of the entire length of the 221-B electric

gallery.

* Elimination of the Use of Liquid Chemicals. The 211-B Chemical

Tank Farm area has been emptied of nonessential liquid chemicals.

This action minimized the potential for spills that could be

released to the environment. Administrative controls are in place

2-28-92 B Plant Chemical Sewer
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to limit the introduction of constituents to the B Plant Chemical

Sewer stream.

N.2.1.3 Wastewater Source Description. Each of the sources listed in Table

N.2-1 has been categorized under one of the six categories A through F

described in Appendix U. Appendix U describes the methodology used to

es-tablish the six categories. Sources assigned to Categories A through E are

considered to be uncontaminated and do not require treatment. Category F

sources are considered to have the potential to be contaminated and may

require treatment before disposal. Figure N.2-6 shows each of the effluent

sources listed under its assigned category.

The chemical sewer stream for B Plant includes uniquely identified

contributors. These sources, identified in Table N.2-1, are collected from

B Plant facilities through underground vitreous clay, reinforced thermosetting

resin pipe, and steel pipes. The following is a brief description of each

source.

M.2.1.3.1 292-B Steam Heater Condensate Floor Drain. Steam is provided for

the temperature control of the air sampler work space. Steam condensate

during seasonal periods may enter the floor drains at an estimated flow rate

(average variation) of less than 20 gal/day.

-N.9.1.3.2 222-B Heating, Ventilation, and Air Conditioning. Heating steam

condensate from the office areas enters the chemical sewer with an estimated

flow rate (average variation) of less than 50 gal/day.

N.2.1.3.3 224-B Heating, Ventilation, and Air Conditioning. Steam

condensate from office-area steam heaters enter the chemical sewer with an

estimated flow rate (average variation) of 0 to 500 gal/day.

N.2.1.3.4 Street Drains. Two street drains collect storm water runoff from

an area approximately 100 ft x 100 ft. Storm water runoff for 1990 was

2-28-92 B Plant Chemical Sewer
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Clean Effluents Potentially Contaminated Effluents

A. Boiler Discharge

1. 292-B Steam Heater Condensate Floor Drain
2. 222-B HVAC
3. 224-B HVAC
9. 225-B HVAC Condensate, Steam Condensate

and Raw Water
15. 211-B Tank Farm Steam Condensate

and Raw Water
19. 221-B Stairwell 5 and 7 Steam Condensate
20. 221-B Stairwell 3 Steam Condensate

C. Miscellaneous Clean Sources

4. Street Drains
6. Street Drains
7. Yard Drains
8. 225-BC Air Compressor Raw Water and

Floor Drains

E. Evaporative Cooling Water

7,P-piEHII~

F. Miscellaneous Sources

10. 225-B Manipulator Shop and AMU Floor Drains
and Ventilation Header

11. 221-B C-15, C-17, and C-19 Floor Drains
12. 271-B Process Air Compressor Condensate Steam

Condensate, Raw and Sanitary Water
13.271-B C-Il and C-13 Floor Drains
14. 217-B Steam Condensate, Sanitary Water and Floor

Drains
16. 211 -B Pump Basin
17. 211 -B Tank Car Unloading Drain
18. 276-B Floor Drains, Steam Condensate

211-B Pump/Demineralizer Regeneration Drain
211-B Raw Water Drain

20. 221-B 6-inch Chemical Sewer Header

Disposal to 216-B-63 Ditch

Pfl= Flow Monitor

[f = Flow-Proportional Samples

Figure N.2-6. Flow Schematic for Current Status of B Plant Chemical Sewer.
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Table N.2-1. Current Status of Sources.

Source

1. Steam Heater Condensate Floor Drains

2. HVAC

3. HVAC

4. Street Drains

5. Emergency Sanitary Water Tower

6. Street Drain

7. Yard Drains

8. Air Compressor Raw Water and Floor Drains

9. HVAC Condensate. Steam Condensate & Raw Water

10. AMU, Chemical Makeup Tank Drains, 1st Floor Drains.
and Steam Condensate

11. Pipe Operating and Electrical Gallery Steam
Condensate. Stairwell 15. 17 and 19 Floor Drains and
HVAC. Instrument Air Compressor Sanitary Water

12. Process Air Compressor Condensate Steam
Condensate. Raw and Sanitary Water

13. Floor Drains, Basement Sinks. 11 & 13 HVAC. Steam
Condensate & Sanitary Water and Sump

14. Steam Condensate. San. Water & Floor Drains

15. Tank Farm Steam Condensate & Raw Water

16. Pump Basin

17. Tank Car Unloading Drain

18. Floor Drains, Steam Condensate

Pump/Demineralizer Regeneration Drain

Raw Water Drain

19. Stairwell 5 & 7 Steam Condensate

20. 6-In. Chemical Sewer

21. Stairwell 3 Steam Condensate

Buildng

292-B

222-B

224-B

2902-B

225-BC

225-B

225-B

221-B

source
Category

A

A

A

C

C

A

F

F

271-B F

271-B F

217-B

211-B

211-B

211-B

276-B

211-B

211-B

221-B

221-B

221-B

Effluent
Water
Type

Sanitary [4)

Sanitary

Sanitary

Santtary[5]

Sanitary

Storm

Storm

San/Raw[6]

San/Raw

Sanftary+[7M]

Etimated
Plow Average
Type Flow Fate
121 (gelnin) 131

1 5.0E-01

I 5.OE-01

I 5.0E-01

I 6.0E-02

C 1.5E+01

I 3.OE-02

I 3.0E-02

C 5.0E+01

I 5.0E-01

I 5.0E-01

Sanitary+[7] C 1.0E+01

Sanitary

Sanitary

Sanitary

San/Raw

Storm

Storm

Sanitary

Sanitary

San/Raw

Sanitary

Total

Notes:
[1] Source Category defined In Appendix U
[2] I - Intermittent. C - Continuous
[3) Average flowrate based on total annual flow divided by 525,600 minutes (one year)
[4) Sanitary water concentrations provided in Appendix U
[5] Storm water from annual precipitation (assumes 5 inches/year)
[6) Raw water concentrations provided In Appendix U
[7] Steam condensate concentrations provided In Appendix U
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C 5.0E+01

I 1.0E+00

I 5.0E-01

I 5.0E-01

I 0.0E+00

I 0.0E+00

I 1.0E+00

I 5.0E-01

I 0.0E+00

I 5.9-01

1.3E+02
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estimated at 5.1 in. This would add, on the -average, less than 1 gal/min to

the chemical sewer.

N.2.1.3.5 2902-8 Emergency Sanitary Water Tower. This water tower contains

sanitary water for B Plant and continuously overflows at an estimated flow

rate of 20,000 gal/day (15 gal/min).

N.-2.1.3.6 Street Drain. Street drains collect storm water runoff from an

area approximately 50 ft x 50 ft. Storm water runoff for 1990 was estimated

at 5.1 in. This would add, on the average, less than 1 gal/min to the

chemical sewer.

N.2.1.3.7 225-B Yard Drains. Street drains collect storm water runoff from

approximately 50 ft x 50 ft area. Storm water runoff for 1990 was estimated

at 5.1 in. This would add, on the average, less than 1 gal/min to the

chemical sewer.

N.2.1.3.8 225-BC Air Compressor Raw Water, K-5 Chiller, and Floor Drains.

Floor drains receive cooling water (raw water) discharged from the process air

compressor. In addition, the K-5 chiller flushes to the B Plant Chemical

Sewer on a yearly basis. The quantity discharged by the K-5 chiller is

approximately 2,000 gal. A flow rate of 70,000 gal/day (50 gal/min) has been

estimated for this source.

- N.2.1.3.9 225-B Heating, Ventilation, and Air Conditioning Condensate.

Floor drains within 225-B collect raw water and steam condensate to the

chemical sewer at an estimated flow rate (average variation) of 0 to 50

gal/day.

N.2.1.3.10 225-B Manipulator Shop and Mezzanine Floor Drains and Ventilation

Heater. Included in this waste stream are numerous sources within the Waste

Encapsulation and Storage Facility. The manipulator repair shop floor drains,

the floor drains above the east and west transmitter rooms, and the second

floor east and west drains collect into the B-Plant Chemical Sewer. In

addition, a vent line from tank 100 vents into the chemical sewer. The

2-28-92 B Plant Chemical Sewer
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estimated flow rate (average variation) of 225-B for this source is 0 to 500

gal/day. These floor drains are in an area that can receive radioactive

contamination and also has the potential to receive chemical constituents from

an accidental spill or leakage from a chemical pump.

N.2.1.3.11 221-B C-15, C-17, & C-19 Floor Drains. Condensate from the steam

lines in the 221-B operating, pipe, and electrical galleries, cooling water

from the instrument air compressor, steam condensate and sanitary water from

the floor drains of stairwell 15, 17, and 19, and heating, ventilation, and

air conditioning units discharge to a common 3-in. header in the electrical

gallery. This header exits the 221-B electrical gallery below grade at

stairwell 15 and is connected to the chemical sewer. The estimated flow rate

from the instrument air compressor is less than 20,000 gal/day. The estimated

flow rate (average variation) for the remaining sources is 0 to 100 gal/day.

N.2.1.3.12 271-B Process Air Compressor Condensate, Steam Condensate, Raw

Water, and Sanitary Water. This drain collection system collects condensate,

steam condensate, and raw and sanitary water from the process air compressors

within 271-B. This collection system discharges an estimated 70,000 gal/day

(50 gal/min) directly into cleanout 9. An oil water separator is installed

inline to treat the air compressor effluent before discharge to the B Plant

Chemical Sewer.

N.2.1.3.13 271-B C-11 & C-13 Floor Drains. A drain collection system in the

- building collects effluent from all nondomestic floor drains and sinks, steam

condensate from steam area radiators, hot water tanks, heating-cooling coils

in aqueous makeup unit (AMU) tanks, heating, ventilation, and air conditioning

unit air washer water, water treatment chemicals, and common janitorial

chemicals. Collected liquid effluents are discharged to the chemical sewer

from the north side of the facility at an estimated flow rate (average

variation) of 0 to 1,000 gal/day.

Stairwell 11 and 13 canyon-level heating, ventilation, and air

conditioning systems supply air to the 221-B canyon. In the event of an air

reversal, contaminated air from the canyon could enter the heating,
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ventilation, and air conditioning room, contaminating the heating,

ventilation, and air conditioning wash water.

N.2.1.3.14 217-B Steam Condensate, Safety Shower, and Floor Drains. Two

floor drains in the 217-B building collect effluents from tank drains and

overflow lines. The effluents are routed to the B Plant Chemical Sewer at

manhole 13. In addition, a steam condensate line from the building also is

ro-uted to manhole 13. Steam condensate from room heater and sanitary water

from safety showers are collected in floor drains at an estimated flow rate

(average variation) of 0 to 50 gal/day.

N.2.1.3.15 211-B Tank Farm Steam Condensate and Raw Water. This drain

collects steam condensate, raw, and sanitary water on a seasonal basis. The

estimated flow rate (average variation) for this source is 0 to 100 gal/day.

N.2.1.3.16 211-8 Pump Basin. This pump basin currently is being modified by

Project W-010, which will eliminate all flows from this source to the chemical

sewer.

N.2.1.3.17 211-B Tank Car Unloading Drains. These unloading drains are

being modified by Project W-010, which will eliminate all flows from this

source to the chemical sewer.

N.2.1.3.18 276-B Floor Drains and Steam Condensate, 211-8 Pump/Demineralizer

. Regeneration Drain, 211-B Tank Drains, and Raw Water Drain. The 276-B floor

drains collect seasonal condensate from room heaters. In addition,

neutralized demineralizer regenerant is discharged from tank SK-161 near 276-B

twice yearly at 12,000 gal/discharge. The 211-B tank drains collect chemical

spills, overflows, or accidental discharge from the tanks located outside the

facility. The raw water drain also is outside, collecting the cooling water

discharge from the cooling coils in the chemical tanks. This combined waste

stream contributes an estimated flow rate (average variation) of 0 to 100

gal/day of steam condensate to the chemical sewer in addition to the

demineralizer discharge.

2-28-92 B Plant Chemical Sewer
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Demineralized water is generated in the 217-B Building for use in the

Waste Encapsulation and Storage Facility capsule storage pool cells and for

other activities. Demineralized water is generated using a commercial water

treatment unit that removes cation and anion impurities from a potable water

source (sanitary water) using ion-exchange resins. The ion exchange resins,

supplied by the Illinois Water Treatment Company, are C-211 (cation) and A-264

(anion). Periodic regeneration of these ion-exchange resins is conducted

semiannually.

Sodium hydroxide (anion), sulfuric acid (cation), and buffers are used

as process chemicals during the regeneration of the demineralized water unit.

The regenerate discharge is collected in a holding tank and neutralized before

being discharged into the B Plant Chemical Sewer stream. The regeneration

volume is 12,000 gal.

N.2.1.3.19 221-B Stairwell 5 and 7 Steam Condensate. Drains collect

stairwell 5 and 7 heating, ventilation, and air conditioning steam condensate

at an estimated flow rate (average variation) of 0 to 20 gal/day.

N.2.1.3.20 221-B 6-in. Chemical Sewer Header. This source is currently

diverted by a bypass valve to the low-level waste handling system and has not

discharged to the chemical sewer since 1986. The 6-in. chemical sewer header

is thought to be clean and B Plant management plans to reconnect it to the

chemical sewer in the near future. Contributors to this source are described

- beTow.

The 6-in. chemical sewer header can receive liquids from a variety of

locations. These include the 221-B operating and pipe galleries floor drains,

the 221-B electric gallery sumps, chemical makeup tanks, sanitary water from

safety shower discharges, steam condensate from all three galleries, steam

condensate from 212-B, sanitary water and steam condensate from 221-B heating,

ventilation, and air conditioning units, and raw water from 221-B housekeeping

activities.
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The floor drains located throughout the 221-B operating and pipe

galleries collect chemicals, water from the safety showers, and other common

janitorial chemicals used during housekeeping operations. The aqueous makeup

unit tanks and scale tanks in the operating gallery drain into 3-in. drain

pipes. These 3-in. drain pipes discharge into the 6-in. stainless steel

header in the electrical gallery.

- The electrical gallery. has sumps in 18 locations. These sumps collect

chemicals and other liquids used during housekeeping operations. Each sump is

provided with a liquid detection device that alarms in the dispatcher's office

in the 271-8 building. Alarms are recorded and identified by the facility

process monitor and control system (FPMCS). The sumps are equipped with pumps

that discharge collected liquids to either the B Plant Chemical Sewer or

retention tanks within 221-8 at an estimated flow rate (average variation) of

0 to 10 gal/day.

Stairwell 5, 7, and 9 canyon-level heating, ventilation, and air

conditioning systems supply air to the 221-B canyon. In the event of an air

reversal, contaminated air from the canyon could enter the heating,

ventilation, and air conditioning room, contaminating the heating,

ventilation, and air conditioning wash water.

N.2.1.3.21 271-B Stairwell 3 Steam Condensate. Drains collect stairwell 3

steam condensate at an estimated flow rate (average variation) of 0 to 10

gal/day. In the event of an air reversal, contaminated air from the canyon

could enter the heating, ventilation, and air conditioning room, contaminating

the heating, ventilation, and air conditioning wash water.

2-28-92 B Plant Chemical Sewer

N-19



WHC-SD-W049H-ER-003, Rev. 0

N.2.2 WASTEWATER CHARACTERISTICS -

N.2.2.1 Current Stream Characteristics

Information on the chemical constituents of the waste stream was

collected by sampling the end-of-pipe location during the time intervals

identified in the B Plant Chemical Sewer Stream-Specific Report (WHC 1990).

Data from the B Plant chemical sewer was collected during the period

between 1989 and 1990. The data included in this report were considered

representative of the average constituent concentrations but does not include

sampling data during regeneration of the ion-exchange column. These data were

not included due to the infrequent regeneration (twice annually).

The results of a statistical summary of the sampling data are listed in

Table N.2-2. It is important to note that the samples which were analyzed

represented the combination of all of the sources listed in Table N.2-I and

the flows and concentrations represent the conditions that existed on the

sampling dates during the time interval identified above. The results of

analyses of raw water are provided for comparison and as an indicator of

constituent sources. Raw Columbia River water is used for the evaporative

cooling units. Constituents that are present in the raw river waters and

sanitary water supply, which comes from the river water, would be expected to

be present in the B Plant Chemical Sewer.

Mean, 90% upper confidence limit (CL), and maximum values for the data

are presented. The mean was calculated by adding values for each sample and

dividing the total by the number of samples. The 90% confidence limit values

are the calculated values that statistically would not be expected to be

exceeded for 9 out of 10 samples. The maximum value is the largest analytical

value that was observed. The 90% confidence limit values are compared to

comparative levels to indicate those constituents that may-be of concern and

to aid in identifying the type of treatment potentially required. The

effluent comparative levels shown are the sami as those shown in Appendix U.
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Table N.2-2. Characteristics of B-Plant Sewer Wastewater,
Routine Mode. (sheet 1 of 2)

Flow Rate. 130 gal/min [1]

Stream Concentrations ill Raw Effluent Stream Stream

Constituent Water Comparative 90CL/ Mean Total Mean Toxic

Mean 90%CL [31 MaxImum (41 Mean [51 Level (ECL) [61 ECL Mass Mass

(ppb) (ppb) (ppb) (ppb) (ppb) yrO (yr)

Acetone 1.12E+01 1.33E+01 1.50E+01 5.OE+01 2.7E-01 6.4E+00

iNORGANICS M7
Ammonia 5.52E+01 6.38E+01 7.10E+01 c 5.0E+01 1.3E+03 4.9E-02 3.1E+01

Arsenic (EP Toxic) < 5.00E+02 < 5.00E+02 < 5.00E+02

Barium 2.92E+01 3.06E+01 3.10E+01 2.8E+01 1.0E+03 3.1 E-02 1.7E+01 9.3E-02

Barium (EP Toxic) c 1.00E+03 < 1.00E+03 < 1.00E+03

Boron 1.85E+01 3.14E+01 420E+01 1.1401 7.9E-02

Cadmium (21 2.22E+00 2.43E+00 3.00E+00 < 2.0E+00 1.02+01 2.42-01 1.3E+00 6,9E+00

Cadmium (EP Toxic) < 1.00E+02 c 1.00E+02 < 1.00E+02

Calcium 1.84E+04 1.88E+04 1.89E+04 1.8E+04 10.E+04

Chloide 1.50E+03 1.77E+03 1.90E+03 8.02+02 2.5E+05 7.1-03 8.5E+02 2.1E-02

Chromium (EP Toxic) < 5.00E+02 < 5.OOE+02 < 5.00E+02

Copper 2.12E+01 2.98E+01 3.60E+01 1.4E+01 1.0E+03 3.0E-02 1.2E+01 5.6E+00

Fluoride 1.392+02 1.422+02 1.432+02 4.SE+02 2.OE+03 7.IE-02 7.9E+01

Iron 5.32E+01 6.872+01 7.002+01 1.02+02 3.02+02 2.3E-01 3.02+01 7.4E-01

Lead 121 5.84E+00 7.00E+00 1.16E+01 1.9E+01 5.0E+01 1.4E-01 3.3E+00 6.2E+00

0E C2 5c.E+l2 < - E

Lead (EP Toxic) < . + < .
Magnesium 4.15E+03 4.28E+03 4.32E+03 4.2E+03 2.4E+03

Manganese 5.75E+00 6.53E+00 7.OOE+00 1.4E+01 5.0E+01 1.3E-01 3.3E+00 6.1E-01

Mercury (EP Toxic) c 2.00E+01 < 2.00E+01 < 2.00E+01

Nitrate (21 8.17E+02 1.15E+03 < 2.64E+03 7.5E+02 4AE+04 2.6E-02 4.7E+02 5.9E-02

Phosphate (21 1.24E+03 1.58E+03 3.19E+03 c 1.0E+03 7.1E+02

Potassium 8.01E+02 8.87E+02 9.23E+02 8.0E+02 4.6E+02

Selenium (EP Toxic) < 5.OOE+02 < 5.00E+02 < 5.00E+02

Silicon 2.32E+03 2.42E+03 2.44E+03 1.3E+03

Silver (EP Toxic) < 5.002+02 < 5.002+02 < 5.OOE+021.E0
Sodium 2.12E+03 2.26E+03 227E+03 2.22+03 5.2E+01
Strontium 9.62E+01 1.02E+02 1.02E+02 < 3.0E+02 5.5E+01

Sulfate 1.11E+04 1.18E+04 1.22E+04 1.02+04 2.5E+05 4.7E-02 6.3E+03
Uranium 4.71E-01 5.35E-01 5.36E-01 6.4E-01 5.9E+01 9.1E-03 2.7E-01

Zinc 1.27E+01 1.4eE+01 1.60E+01 1.4E+01 5.0E+03 3.0E-03 7.2E+00 3.7E-01

RADIONUCLIDES (pC4L) (pCI/L) (pCL) (pClIL) (pCVL)

Alpha ActivIty [81 5.55E-01 8.57E-01 8.22E-01 2.3E+00 1.2E+00 7.1E-01 5.2E-06 3.5E-02

Beta ActIvity [91 2.18E+00 3.00E+00 2.97E+00 8.2E+00 4.0E+01 7.5E-02 8.8E-09 2.3E+00

Cm-242 4.56E-03 6.87E-03 5.31E-03 4.0E+01 1.7E-04 7.9E-13 7.3E-05
I2E+ 2 25E-02 7.3E-09 1.8E-021.11E+00

4.24E+00
159E+.f2

I 9+0 85E+02 2,.E+02+0H-3 .q-U 3
1.44E-1 I
1.60E-01
1.37E-01

3.01E+00
6.51E+00
2R.E02

1.73E+=
4.98E+00
2.50E+02

2.8E+03
8.0E+04

2.04E01
1.43E-01

1.89E-01
1.43E-01

2.0E+01
2.4E+01

2.3E-03 5.4E-07 1.7E-03
3.6E-03 9.4E-09 1.7E-02
5.2E-03 5.8E-10 1.5E-01
1.0E-02 1.5E-05 1.7E-03
8.OE-03 2.3E-01 1.1E-03

TOTAL[11I 2.4E+04 2.3E+01

B Plant Chemical Sewer
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CS-137
C-14

Sr-90
U-234
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Table N.2-2. Characteristics of B Plant Sewer Wastewater,
Routine Mode. (sheet 2 of 2)

Flow Rate - 130 galmin [1]

Stream Concentrations [1] Raw Effluent Stream Stream

Constituent Water Comparative 90CL/ Mean Total Mean Toxic

Mean 90%CL 13] MaxImum [4] Mean [5] Level (ECL) 161 ECL Mass Mass

(ppb) (ppb) (ppb) (ppb) (ppb) (b/yr) (btyr)

MISCELLANEOUS PARAMETERS
Alikalnity (as CaCO3) (ppb) 5.60E+04 5.72E+04 5.70E+04

Tonductivity (uS) 1A6E+02 1.65E+02 1.75E+02 8.8E+01

pH (dimensionless) 7.45E+00 7.67E+00 7.70E+00 6.96 6.5-8.5 1101

Total Dissolved Solids (ppb) 5.07E+04 5.32E+04 5.40E+04 5.OE+05 1.1E-01

Temperature (C) 2.08E+01 2.46E+01 2.74E+01 15.8

Total Organic Carbon (ppb) 1.10E+03 n/a 1.1OE+03 1.6E+03

Total Carbon (ppb) 1.A3E+04 1.53E+04 1.60E+04

Total Organic Halides (as Cl) (ppb) 4.32E+01 5A3E+01 5.90E+01 3AE+01

Notes:
[1] Data are from 'B-Plant Chemical Sewer Stream-Specilff Report, WHC-EP-0342, Addendum 6. August 1990. page 3-4.

12] Same as [1). except that the data are from the Appendix to the Strearm-Speclic Report.

13] (3] 90%CL - 90% Confidence Limit. Upper imi of the one-taled 90% confidence Interval. Used for all data

sets except pH data with means below 7.25. These cases use the lower limit of the one-tailed 90% confidence Interval.

[4] Maximum values for all constituents. pH values am those farthest fron 7.25.
[5] Raw Water data are from WHC-EP-0052, Rev 1. *Prelninary Evaluation of Hanford Liquid Discharges to the Ground, August 1988.

[6] Effluent Comparative Levels as given In Appendix U.

[7] Constituents labeled 'EP Toxic* show < resuits, which are below the threshold for EP Toxiciy Tests.

18] Alpha is modeled as Pu-239.
[9] Beta is modeled as Sr-90.
[10] The stream 90%CL pH Is within the comparative level range.

[111 A theoretical stream Of raw water having the same flow rate as this stream would cany i.6E+03 blyr mean toxic mass.
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For the stream listed in Table N.2-2, no constituents exceed the effluent

comparative levels.

The influent mean total mass shown in the table was calculated by

multiplying the expected wastewater stream flow rate by the mean concentration

of each constituent to obtain the expected mass of all constituents in the

wastewater stream. The influent mean toxic mass was calculated by multiplying

the influent mean total mass by the toxic weighting factor described in

Appendix U. Mass values were obtained for the radionuclide species by using

standard specific activities for each radionuclide. Toxic weighting factors

also were used for the radionuclides to enable calculation of the toxic mass.

Table N.2-2 also lists projected current status concentrations and the

flow rate for the B Plant Chemical Sewer stream as of February 1992. These

conditions reflect the source control changes described earlier in this

section.

As seen from Table N.2-2, there are no constituents that exceed the

comparative levels. This BAT/AKART evaluation will not attempt to achieve

effluent quality that exceeds influent source quality (raw water or sanitary

water).

N.2.2.2 Source Status

Based upon the investigations and conclusions completed under the

B Plant Chemical Sewer Stream-Specific Report, the B Plant Chemical Sewer

effluent has been characterized as not being a dangerous waste, pursuant to

the Washington Administrative Code (WAC) 173-303, Dangerous Waste Regulations.

Based on the types of waste sources present, the waste sources also are not

considered a dangerous waste.

During October 1991, B Plant personnel conducted a self audit to

determine if any listed wastes are or may be present. The audit was conducted

on the premise that only two types of listed wastes conceivably could be

2-28-92 B Plant Chemical Sewer
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present. These two types are spent solvents -and discarded chemical products.

The audit was based on a survey with five questions pertaining to the disposal

of spent solvents, other listed chemical products, and other chemical products

to the B Plant Chemical Sewer stream for both past and present practices. The

five questions and supporting guidance are provided in Appendix U. The survey

also requested information about the storage of chemicals that conceivably

could leak into drains that feed into the wastewater discharge system.

Table N.2-3 contains a summary of the responses to these questions

referenced by each source listed in Table N.2-1. No listed wastes were found

to be added to the wastewater stream. The potential for spills exists in

locations which currently store chemicals for use in the B Plant process.

Westinghouse Hanford Company (Westinghouse Hanford) has implemented

administrative procedures to minimize the potential for spills.
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Table N.2-3. Results of Self Audit to Determine Regulatory Status
of B Plant Chemical Sewer.

spmrt Chericel We40dcid Connefction
solvents Product R40se06 To Chemcai

Disaewded? DIOGerded? Dlecuirge? Source?Source

1. Steam Heater Condensate Floor Drains No

2. HVAC No

3. HVAC No

4. Street Drains No

5. Emergency Sanitary Water Tower No

6. Street Drain No

7. Yard Drains No

8. Air Compressor Raw Water and Floor Drains No

9. HVAC Condensate. Steam Condensate & Raw No
Water

10. AMU. Chemical Makeup Tank Drains. 1st Floor No
Drains, and Steam Condensate

11. Pipe Operating and Electrical Gallery Steam No
Condensate. Stairwell 15.17.19 Floor Drains and
HVAC. Instrument Air Sanitary Water

12. Process Air Compressor Condensate Steam No
Condensate. Raw and Sanitary Water

13. Floor Drains. Basement Sinks. 11 & 13 HVAC, No
Steam Condensate & Sanitary Water and Sump

14. Steam Condensate. Sanitary Water & Floor No
Drains

15. Tank Farm Steam Condensate & Raw Water No

16. Pump Basin No

17. Tank Car Unloading Drain No

18. Floor Drains. Steam Condensate No
Pump/Demineralizer Regeneration Drain
Raw Water Drain

19. Stairwell 5 & 7 Steam Condensate No

20. 6-in. Chemical Sewer Header No

21. Stairwell 3 steam Condensate No

Notes:
[1] Overflow potential from chemical make up tanks.
(21 Dry chemical storage in vicinity of Iloor drains.
[3] Stored caustic and acid for demineralizer regeneration.
[4) Leakage potential from stored liquid chemicals in 271-8.
[5] Waste Drain from Chemical Make Up Tanks (see Appendix 0).
[61 BCP Recycle. BCS Recycle (see Appendix 0).
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N.3.0 BAT/AKART PROCEDURE APPLICATION

The following sections describe the steps involved in applying the

procedure described in Appendix U to determine BAT/AKART for the B Plant

Chemical Sewer stream.

N.3.1 WASTEWATER DESIGNATION RELATIVE TO EFFLUENT COMPARATIVE LEVELS

The results of the characterization of the B Plant Chemical Sewer stream

were presented in Section N.2.2. The 8 Plant Chemical Sewer Stream Specific

Report (WHC 1990) proposed that this stream not be designated a dangerous

waste. Section N.2.2.2 indicates that the chemical sewer stream is not a

listed waste subject to treatment by best demonstrated available technology.

N.3.2 APPLICABLE EFFLUENT GUIDELINES

The first of the four methods discussed in Appendix U to determine

BAT/AKART is to identify existing applicable effluent standards. These

provide levels for effluent concentrations that may result from the

application of BAT/AKART to the wastewater stream. These effluent comparative

levels are discussed in Appendix U. Other industry-specific standards apply

- to about 50 industrial source categories. None of these standards are

applicable to the B Plant Chemical Sewer stream because the operations that

produce the wastewater are unique to this facility (i.e., the operations are

not typical of any of the industrial source categories). However, the

effluent comparative levels identified in Table N-2.2 offer guidance in the

development and evaluation of alternatives in the subsequent BAT/AKART

selection steps.
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N.3.3 APPLICABLE TRANSFERABLE TECHNOLOGIES- -

This method can be used to determine BAT/AKART by identifying

technologies that can be duplicated or adapted (i.e., transferred) from -

systems that either are operating or have been approved for design and

construction in other, similar applications.

- The chemical sewer effluent to be treated has unique, site-specific

characteristics. No waste streams were identified that were sufficiently

similar to B Plant Chemical Sewer effluent to allow for direct determination

of BAT/AKART according to the technology transfer method.

N.3.4 APPLICABLE TREATABILITY STUDIES

The inability to determine BAT/AKART by application of the effluent

guidelines method or the technology transfer method, as described above, leads

to the application of the treatability studies method. While no existing

wastewater is sufficiently similar to the B Plant Chemical Sewer stream and

there is no definite trend in control efforts for waste stream types similar

to the chemical sewer, the treatment systems at the U.S. Department of

Energy's (DOE) Savannah River Plant, Oak Ridge National Laboratory and the

system planned under Project C-018H for the Hanford Site do provide a basis

for further development using the generic treatment system method described in

-the following section.

N.3.5 APPLICABLE GENERIC TREATMENT ALTERNATIVES

The generic treatment systems method is a procedure for determining

BAT/AKART in cases where little or no relevant data is available regarding

treatment of similar wastewater streams.

As described in the preceding sections, effluent guidelines, technology

transfer, and treatability studies were not appropriate methods for

2-28-92 B Plant Chemical Sewer
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determining BAT/AKART to treat the B Plant Chemical Sewer stream. Therefore

it was necessary to apply the generic treatment systems method as described in

Appendix U.

The procedure began with a review of the technologies screened in

Appendix U to determine the types of treatment required to reduce

concentrations of constituents that exceed the effluent comparative levels

shown in Table N.2-2. The next step involved selecting appropriate

technologies and linking them into four alternatives. Detailed evaluations of

a treatment alternative, two source control alternatives, and the current

status alternative are reported in Section N.5. The process continued with a

comparison of the four alternatives and selection of one as satisfying the

requirement for BAT/AKART. The comparison and selection processes are

described in Section N.6.
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N.4.0 TECHNOLOGY ALTERNATIVES

This section identifies alternatives evaluated for the current B Plant

Chemical Sewer stream discussed in Section N.2. The alternatives considered

for the chemical sewer stream are: 1) maintain current status (no action),

2) implement planned source controls, 3) implement additional source controls,

and 4) implement planned source controls, segregate the Category F waste

streams, and install a treatment process to remove constituents from this

segregated stream.

A screening of all of the presently available constituent removal

technologies at Savannah River Plant, Oak Ridge National Laboratory, and

elsewhere to remove the constituents listed in Table N.2-2 was conducted under

Project C-018H at the Hanford Site. A summary of the screening results is

contained within Appendix- U. The screening process used in the preparation of

the BAT/AKART report for Project C-018H identified four technologies as being

appropriate for removing suspended solids: fabric filtration,

microfiltration, ultrafiltration, and deep-bed filtration. Two technology

alternatives were retained for removing organics from the wastewater stream:

granular activated carbon (GAC) adsorption and ultraviolet light activated

oxidation of organics. Two technology alternatives were identified to remove

dissolved solids, inorganics, and radionuclides: ion exchange and reverse

osmosis (RO). The selected treatment technologies, which are described

- further in Appendix U, are combined into one end-of-pipe treatment

alternative.

N.4.1 ALTERNATIVE 1 - CURRENT STATUS

For Alternative 1 it is assumed that no additional source control

measures or treatment will be implemented at the facility. The current status

as described in Section N.2 would be maintained. As described in Section

N.2.1.3.20, the 6-in. chemical header within 221-B electrical gallery would

continue to flow through the low-level waste handling system to discharge as
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B Plant Process Condensate or to double-shell- tanks. The 217-B demineralizer

would continue to function in its current status.

N.4.2 ALTERNATIVE 2 - PLANNED SOURCE CONTROL

Alternative 2, B Plant personnel would continue to implement Projects

W-003, W-004, W-008, .and W-010. The following is a description of these

projects.

N.4.2.1 Project W-003 - B Plant Chemical Sewer Environmental Sewer

Upgrades

Project W-003 will upgrade the B Plant Chemical Sewer to reroute and

replace the existing vitrified clay pipe downstream of the 211-BA

Neutralization Facility (Project W-008), thereby improving the integrity of

the chemical sewer effluent piping network. The project will tie the chemical

sewer into the B Plant Cooling Water (CBC) stream downstream of the 216-B-59

retention basin, eliminating the 216-B-63 ditch as a soil column disposal

facility for chemical sewer effluents. The rerouting will also provide a

connection point for piping to the Project W-049H Treated Effluent Disposal

Facility. This project also will provide a system to monitor the chemical

sewer for gross beta and gross gamma radiation and replace the existing 8-in.

-vitrified clay pipe between manhole 13 and manhole 14.

N.4.2.2 Project W-004 - B Plant Third Floor Aqueous Makeup Unit Upgrade

Project W-004 provides upgrades necessary to allow use of the aqueous

makeup unit tanks located on the west side of 221 Building third floor aqueous

makeup unit area. These upgrades include replacing the concrete floor around

the tanks that has deteriorated because of intrusion by aggressive solutions,

providing spill containment, and replacing the instrumentation. The integrity

of the tanks will also be evaluated.
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N.4.2.3 Project W-008 - B Plant Chemical Sewer Neutralization System

Project W-008 will provide a means to intercept the existing B Plant

Chemical Sewer, monitor for corrosive liquids, provide elementary

neutralization for acidic or alkaline liquids as required to maintain the pH

between 4.0 and 10.0.

N.4.2.4 Project W-010 - B Plant Environmental Compliance Upgrade

Project W-010 will provide secondary containment for tanks to remain in

use in the 211-B Tank Farm area and will cap the drains to the B Plant

chemical sewer. Drains to be eliminated are the 211-B pump basin drain

(Section 2.1.3.15), the 211-B tank car unloading drain (Section 2.1.3.16), and

the 211-B pump/demineralizer drain (Section 2.1.3.17). It is planned that the

tanks outside the new retention basins will be emptied, flushed, and

designated "Not in Service." Tank SD-111 will continue to be used as a

demineralized water storage tank. The project also will provide tank

monitoring instruments and shutoff controls to prevent overflow.

N.4.2.5 Replace Demineralizer with a Continuous Electrodeionizer System

This project will abandon use of the existing demineralized water system

in 217-B and replace with a 10 gal/min continuous electrodeionizer system to

be located in the third floor aqueous makeup unit of 271-B. This system will

produce deionized water for B Plant, including Waste Encapsulation Storage

Facility operations, and maintain demineralized water supply in tank SD-111.

The new system continuously regenerates by electrical currents eliminating the

use of hazardous chemicals and downtime. Also, the unit produces minimal

secondary wastes, has low operating cost and minimal maintenance.
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N.4.2.6 Other Planned Source Controls - -

Although not identified by project number, the following efforts will be

undertaken 'to provide additional source control. This includes the

redirection of all Waste Encapsulation Storage Facility Category F sources to

the tank 100 for processing through the low-level waste handling system to

double-shell tanks or B Plant Process Condensate. In addition, all B Plant

Category F sources (Figure N.2-6) will be diverted to the 6-in. chemical sewer

header located in the 221-B electrical gallery. This 6-in. header will be

characterized through sampling for reconnection to the chemical sewer. Online

beta and pH monitors will be installed, and the existing diversion system

retained to divert that exceeds the Project W-049H Treated Effluent Disposal

Facility influent criteria liquid to the low-level waste handling system.

N.4.2.7 Addition of the 6-In. Chemical Sewer Header

Alternatives 2, 3, and 4 all include the addition of the 6-in. chemical

sewer header to the B Plant Chemical Sewer. As noted in Section N.2.1, the

6-in. header does not discharge to the chemical sewer, but instead is diverted

to the low-level waste handling system. Because of the B Plant operating

status, improved housekeeping practices, and waste minimization efforts, the

6-in. header flows at a rate of less than 1 gal/min. The constituents in the

6-in. header are unknown, as the source has never been adequately sampled.

-The source currently is being sampled, and the results will be available in

mid-1992. This characterization will determine if the water in the 6-in.

header must be treated before discharge to the chemical sewer and then to the

Project W-049H Treated Effluent Disposal Facility. If the results show that

the 6-in. header discharge is acceptable (within permitted quality guidelines)

for untreated discharge, it will be discharged to the chemical sewer without

treatment.

The 6-in. chemical sewer header must be reconnected to the B Plant

Chemical Sewer because, until the cell 23 concentrator is operational again,

all liquids in the low-level waste handling system must be discharged to the
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double-shell tanks. The liquid from the doub-le-shell tanks must be treated

through the 242-A Evaporator and the Project C-018H treatment process. At a

cost of approximately $100,000/month for 35,000 gal/month, this is a very

expensive option for what is thought to be clean water.

N.4.3 ALTERNATIVE 3 - ADDITIONAL SOURCE CONTROL

Alternative 3 would include all the planned source controls outlined in

Section N.4.2 in addition to the following.

* All steam heaters would be replaced with electrical heaters (where

economically effective).

* The street and yard drains would be diverted to a new storm sewer

system.

* The 2902 water tower would be replaced by connecting the existing

B Plant emergency sanitary water supply line to a line running

from another water tower in the 200 East Area.

N.4.4 ALTERNATIVE 4 - PARTIAL TREATMENT

While treating the entire B Plant Chemical Sewer waste stream (130

gal/min) is not warranted because of the levels of constituents detected

(Table N.2-2), it may be economically and environmentally desirable to treat

the 6-in. header, if sampling data so indicate. Alternative 4 was developed

to provide Westinghouse Hanford with the option of selecting this option,

should water quality data require it.

Under Alternative 4, the source controls outlined in Alternative 2 above

would be implemented. In addition, the 6-in. header would be treated using a

combination of filtration and ion exchange for removal of metals. The treated

source would be discharged directly to the chemical sewer and then to the
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Project W-049H Treated Effluent Disposal Faeility. Flow-proportional sampling

of the 6-in. header flow with periodic analysis will be used to verify

effluent quality. Secondary waste would be produced as exhausted filter media

and saturated ion-exchange resin.

The treatment system was developed by combining the technology

alternatives from Appendix U into a treatment train capable of treating all of

the contaminant groups suspected as being present in the stream.

N.4.4.1 Treatment for Inorganics and Radionuclides

Two technology alternatives for treating inorganic and radionuclide

constituents remain from the Appendix U evaluation. Of these two

technologies, reverse osmosis was eliminated from further consideration

because it is not as effective as ion exchange in removing low levels of

inorganic constituents from small volumes of wastewater. Ion-exchange systems

that will reduce contaminant levels substantially are readily available and

thus were selected for the 6-in. header treatment system. Ion-exchange

systems can either be backflushed to regenerate the resins or the resins can

be replaced. The ion-exchange system selected for this alternative will

generate a quantity of backflush solutions which will be discharged to the

low-level waste handling system and spent ion-exchange resins which must be

packaged and handled as a mixed waste.
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N.5.0 DESCRIPTION OF CANDIDATE ALTERNATIVES

This section describes the four alternatives in detail. Tables are

provided to define the performance of each alternative for removing the

constituents of concern. Process descriptions are provided for each

alternative, and they are characterized for treated water quality,

re-liability, safety, process development status, ease of maintenance,

flexibility, permitting, interdependence, secondary waste, and cost. The

methods and assumptions described in Appendix U were used by a panel of

engineers to evaluate all alternatives.

N.5.1 ALTERNATIVE 1 - CURRENT STATUS

A brief process description of Alternative 1 is provided in Section

N.5.1.1. The qualitative attributes of Alternative 1 (treated water quality,

reliability, safety, process development status, ease of maintenance,

flexibility, permitting, interdependence) are described in Sections N.5.1.2

through N.5.1.9. The character and quantity of secondary wastes that are

expected if the alternative is implemented are described in Section N.5.1.10.

Section N.5.1.11 provides the estimated cost associated with the

implementation of Alternative 1. The current status serves as a basis for

comparing all other alternatives.

N.5.1.1 Process Description

In Alternative 1, it is assumed that no additional source control

measures or treatment will be implemented at the facility. Source control

measures previously implemented include improving housekeeping practices,

cleaning known contaminated areas, and eliminating the use of liquid

chemicals. The current status as described in Section N.2 would be

maintained. The primary attributes of Alternative 1 are discussed in this

section.
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N.5.1.2 Treated Water Quality

The anticipated treated water quality for Alternative 1 is summarized in

Table N.2-2. No effluent comparative levels are exceeded. With the toxic

mass and flow rate listed in Table N.2-2 and the methods described in Appendix

U, the water quality ratio is 0.18. Since this value is below 1, the water

quality for Alternative I was given a high rating.

N.5.1.3 Reliability

Alternative I already has been implemented. Established source control

methods as described in Section N.2.1.2.2 were used. The reliability of these

methods was given a high rating.

N.5.1.4 Safety

Established source control measures as described in Section N.2.1.2.2

were implemented. The safety of these methods was given a high rating, as

they are relatively easy to install, maintain, and operate.

N.5.1.5 Process Development Status

The source control measures as described in Section N.2.1.2.2 currently

in place are based on established technologies. The process development

status of Alternative 1 was given a high rating.

N.5.1.6 Ease of Maintenance

The ease of maintenance of Alternative 1 was given a high rating.

Existing information on maintenance requiremeits have determined that very

little maintenance is expected.
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N.5.1.7 Flexibility

The flexibility rating of Alternative 1 is low. It does not control the

flows and concentrations of active waste streams and cannot adapt to changing

process needs in the facility.

N..5.1.8 Permitting

No constituents exceed effluent comparative levels and no secondary

waste is generated. A separate permit would be needed for continued discharge

to the soil column. The permitting rating of Alternative 1 is low.

N.5.1.9 Interdependence

Alternative 1 is not dependent on the successful operation of processing

facilities located within and off the B Plant site. As described in Section

N.4.2.6,.Alternative 1 will continue to allow 35,000 gals. of effluent from

the 6-in. chemical sewer to be handled through the low-level waste handling

system and interaction with waste storage and disposal facilities will

continue to be required. The interdependence rating of Alternative 1 is low.

N.5.1.10 Secondary Wastes

As described in Section N.4.2.6, under Alternative 1 the 6-in. header

will continue to discharge an estimated 0.6 gal/min to the low-level waste

handling system, requiring double-shell tank disposal rather than being

discharged with the B Plant Chemical Sewer. The secondary waste rating of

Alternative 1 is medium.
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N.5.1.11 Cost

For Alternative 1, it is assumed that no additional source control

measures or treatment would be implemented at the facility. As noted in

Section N.4.2.6, the 6-in. chemical sewer header will continue to discharge to

the low-level waste handling system and to double-shell tanks. A cost for

disposal of the liquid waste is estimated at $100,000/month based on the cost

of.double-shell tank storage and handling. Half of this cost has been

attributed to the B Plant Chemical Sewer wastestream due to flow and

constituent proportions. The equivalent uniform annualized cost (EUAV) was

estimated to be $600,000 for zero annual toxic pounds removed. The cost

effectiveness is infinite. The cost rating of Alternative 1 is low.

N.5.2 ALTERNATIVE 2 - PLANNED SOURCE CONTROL

A process description of Alternative 2 is provided in Section N.5.2.1.

The qualitative attributes (treated water quality, reliability, safety,

process development status, ease of maintenance, flexibility, permitting, and

interdependence) of Alternative 2 are described in Section N.5.2.2 through

N.5.2.9. The character and quantity of secondary wastes that are expected if

Alternative 2 is implemented are described in Section N.5.2.10. Section

N.5.2.11 relates the estimated cost associated with the implementation of

Alternative 2. Alternative 1 - current status serves as the basis of

comparison for Alternative 2.

N.5.2.1 Process Description

The planned source control measures identified for the remaining active

sources of the B Plant Chemical Sewer effluent are described in Section N.4

and are summarized in Table N.5-1. Figure N.5-1 shows the .flow of effluent

sources after the existing and planned source control measures have been

implemented. The flow rates and/or concentrations will change as a

consequence of implementing the planned source control measures. Table N.5-2

2-28-92 B Plant Chemical Sewer

N-40



Table N.5-1. Alternative 2 - Estimated Effects of Planned Source Control.

Planned
Source
ControlBuildingSources

1. Steam Heater Condensate Floor Drains

2. HVAC

3. HVAC

4. Street Drains

5. Emergency Sanitary Water Tower

6. Street Drain

7. Yard Drains

8. Air Compressor Raw Water & Floor Drains

9. HVAC Condensate. Steam Condensate&Raw
Water

10. Aqueous Make Up Tank Drains. Chemical
Make Up Tank Drains, 1st Floor Drains.
and Steam Condensate

11. Pipe Operating and Electrical Gallery
Steam Condensate. Stairwell 15, 17, and 19
Floor Drains and HVAC. instrument Air
Compressor Sanitary Water

12. Process Air Compressor Condensate.
and Steam Condensate

13. Floor Drains. Basement Sinks. Stairwell
11 and 13 Canyon-level HVAC, Steam
Condensate. Sanitary Water and Sump

14. Steam Condensate. Sanitary Water and
Floor Drains

15. Tank Farm Steam Condensate & Raw Water

16. Pump Basin

17. Tank Car Unloading Drain

18. Floor Drains, Steam Condensate
Demineralizer Regeneration Drain and
Raw Water Drain

19. Stairwell 5 & 7 Steam Condensate

20. 6-Inch Chemical Sewer Header

21. Stairwell 3 Steam Condensate

211-B

211-8

211-8

276-8

211-8

221-8

221-8

221-8

Divert Rain Water

Remove and Cap (W-010)

Remove and Cap (W-010)

Cap lines from 276-8 Tanks and

cap demineralizer drain(W-010)

None

Divert to BCE

None

BAT
Option(1]

A-4

A-4

A-4

C-4

E-2

C-3

C-3

C-3

A-4

Effluent
Water
Type

Sanitary

Sanitary

Sanitary

Storm

Sanitary

Storm

Storm

San/Raw

San/Raw

292-B None

222-B None

224-8 None

None

2902-B None

None

225-B None

225-BC None

225-6 None

225-8 Divert to Tank 100

221-8 Tie existing 3-Inch collection
header to 6-in. header, divert
Air Compressor to BCE directly.

271-8 Install Oil/Water Separator
(already in place)

271-8 Re-route Canyon HVAC floor
drains to 6-in. header.

217-8 Remove Demineralizer(CDI)

A-4

F-5

F-5

F-5

A-4

F-2

A-4

San/Raw

Storm

Storm

Sanitary

Sanitary

San/Raw

Sanitary

Estimated
Resulting
Flow Rate
(gai/min)(21

5.0e-01

5.0e-01

5.0e-01

6.0e-02

1.5e+01

3.0e-02

3.0e-02

5.0e+01

5.0e-01

0.0

1.0e+01

5.0e+01

1.0e+00

5.0e-02

0.0

0.0

0.0

5.0e-02

5.0e-01

1.0e+00

5.0e-01

Total 1.3e+02

Notes:
[1] Source control options from Appendix U
[21 Average flow rate based on total annual flow divided by 525.600 minutes (1 year)
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5. 2902-B Emergency Sanitary Water Tower

Potentially Contaminated Effluents

--
M= Beta Monitors

[S J= Flow-Proportlonal Sampler

Note: Shaded items are dismanded or eliminated.

M S Discharge to W-049H

H Discharg6 to 216-B-63 Ditch

Figure N.5-1. Alternative 2 - Flow Schematic After Planned Source Control.

Clean Effluents

A. Boiler Discharge

1. 292-B Steam Heater Condensate Floor Drain
2. 222-B HVAC
3. 224-B HVAC
9. 225-B HVAC Condensate, Steam Condensate

and Raw Water
15. 21 1-B Tank Farm Steam Condensate

and Raw Water
19. 221-B Stairwell 5 and 7 Steam Condensate
21. 221-B Stairwell 3 Steam Condensate

C. Miscellaneous Clean Sources

4. Street Drains
6. Street Drains
7. Yard Drains
8. 225-BC Air Compressor Raw Water and

Floor Drains

E. Evaporative Cooling Water

z

0,

-I

F. Miscellaneous Sources

10.22,5-B Manipulator Shop and AMU Floor Drains
and Ventilation Header

11. 221-B C-15, C-17, and C-19 Floor Drains
12. 271-B Process Air Compressor Condensate Steam

Condensate, Raw and Sanitary Water
13. 271-B C-II and C-13 Floor Drains
14. 217-B Steam Condensate, Sanitary Water and Floor

Drains
16.211-B P p .asin
17. 21t-B TankCar. Unloading Drain

18. 276-B Floor Drains, Steam Condensate
211... Pump/Denineralizer Regeneration Drain

211-B Raw Water Drain
20. 221-B 6-inch Chemical Sewer Header

CO

Discharge to LLW Handling 1
System (Tank 24-1)

I

I

I

tor and
Divert

14-
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Table N.5-2. Alternative 2 - Estimated -Stream
Planned Source Control.

Characteristics after

Flow Rate= 132 galmin 111

Estimated Effluent Stream Stream

Constituent Mean Comparative Mean Total Mean Toxic

Concentration (1) Level (ECL) (21 Mass (4) Mass (51

(ppb) (ppb) ("~r) (b/yr)

ORGANICS
Acetone 1.1E+01 5.0E+01 6.4E+00
Trichloromethane 4.3E-01 6.0E+00 2.5E-01 2.4E-01

INORGANICS
Ammonia 5.4E+01 1.3E+03 3.1E+01
Barium 2.9E+01 1.0E+03 1.7E+01 9.4E-02

Boron 1.9E+01 1.1E+01 8.0E-02

Cadnium 2.2E+00 1.0E+01 1.3E+00 6.9E+00

Calcium 1.8E+04 1.1E+04

Chloride 1.5E+03 2.5E+05 8.8E+02 2.1E-02

Copper 2.1E+01 1.0E+03 1.2E+01 5.6E+00

Fluoride 1-4E+02 2.0E+03 8.0E+01
Iron 5.3E+01 3.0E+02 3.OE+01 7.4E-01

Lead 5.8E+00 5.OE+01 3.3E+00 6.2E+00

Magnesium 4.2E+03 2.4E+03

Manganese 5.7E+00 5.OE+01 3.3E+00 6.1E-01

Nitrate 8.1E+02 4.4E+04 4.7E+02 5.9E-02

Phosphate 1.2E+03 7.0E+02

Potassium 8.0E+02 4.6E+02

Silcon 2.3E+03 1.3E+03

Silver 1.5E-01 5.0E+01 8.8E-02 4.7E-03

Sodium 2.1E+03 1.2E+03

Strontium 9.6E+01 5.5E+01

Sulfate 1.1E+04 2.5E+05 6.4E+03

Uranium 4.7E-01 5.9E+01 2.7E-01

Zinc 1.3E+01 5.0E+03 7.7E+00 3.9E-01

RADIONUCLIDES (pCl,-) (pCUL)
Alpha Activty 5.5E-01 1.2E+00 5.1E-06 3.5E-02

Beta Acvity 2.2E+00 4.0E+01 9.0E-09 2.4E+00

Cm-242 4.5E-03 4.0E+01 7.9E-13 7.3E-05

Cs-137 1.1E+00 1.2E+02 7.3E-09 1.8E-02

C-14 4.2E+00 2.8E+03 5.4E-07 1.7E-03

H-3 . 1.6E+02 8.0E+04 9.4E-09 1.7E-02

Sr-90 1.4E-01 4.0E+01 5.8E-10 1.5E-01

U-234 1.6E-01 2.0E+01 1.5E-05 1.7E-03

U-238 1.4E-01 2.4E+01 2.2-1 1,1E-

TOTAL 2.5E+04 2.3E+01 [61

MISCELLANEOUS PARAMETERS
Alkallrfty (as CaCO3) (ppb) 5.6E+04
Conductiviy (uS) 1.5E+02
Total Olssolved Solids (ppb) 5.1E+04 5.0E+05
Total Organic Carbon (ppb) 1.1E+03
Total Carbon (ppb) 1.4E+04
Total Organic Halides (as Cl) (ppb) 4.5E+01

Notes:
[1] Estimate Is based on:

adding 2 gm of sanitay water
and eliminating 0.5 gm of storm water (raw water, Including less-than values) from the concentrations and flow

given In Table N.2-2. The concentrations of the constituents eliminated from the stream are the minimumvalues of either raw water

or the Table N.2-2 compostion. If the constituent Is not present In raw or sanitary water, the constituent total mass Is assumed

to be the same as In Table N.2-2. In these cases, the estimated mean concentration Is decreasedin proportion to the flow rate Increase.

(2) Effluent Comparative Levels are as given in Appendix U. -

[3] Constituent concentration Is above the comparative level. (none In this case).

(41 Total mass Is the annual average estimated as In Appendix U.
[51 Toxic mass Is the annual average estimated as in Appendix U.

[61 A theoretical stream of raw water having the same flow rate as this stream woutdcany 1.7E+03 b/yr of mean toxic mess
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shows estimated concentrations after planned -source control measures have been

implemented. This table also shows the effluent comparative levels, the

annual mass of chemical and radiological constituents discharged to the

chemical sewer stream after Alternative 2 is implemented, and the annual toxic

mass discharged.

The primary attributes of Alternative 2 are discussed in the following

sections.

N.5.2.2 Treated Water Quality

The anticipated water quality is summarized in Table N.5-2. No effluent

comparative levels are exceeded. Alternative 2 does not remove any of the 23

lb/yr of total influent toxic mass listed in Table N.2-2. With the toxic mass

and flow rate listed in Table N.5-2 and the method described in Appendix U,

the water quality ratio is 0.17. Since this value is below 1, the water

quality for Alternative 2 was given a high rating.

N.5.2.3 Reliability

The planned source control methods such as capping of drains , pH

adjustment and rerouting of drains are of simple design and easy to implement.

- The reliability of these methods was given a high rating.

N.5.2.4 Safety

Established source control methods such as capping of drains, pH

adjustment and rerouting of drains were selected for Alternative 2. The

safety of these proven measures was given a high rating.
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N.5.2.5 Process Development Status

Established source control measures such as

adjustment and rerouting of drains were selected.

require sophisticated equipment. The development

given a high rating.

capping of drains, pH

Piping changes do not

status of Alternative 2 was

N.5.2.6 Ease of Maintenance

The source control measures implemented in Alternative 2 are

well-established techniques that require little maintenance. The ease of

maintenance of Alternative 2 was given a high rating.

N.5.2.7 Flexibility

The flexibility of Alternative 2 is judged to be medium. It cannot

adapt to changing process needs in the facility, such as the need to treat

new waste sources or the need to operate the B Plant canyon cells, however,

with the proposed source controls, the anticipated constituents should be less

than are currently being experienced.

- N.5.2.8 Permitting

No constituents exceed the effluent comparative levels and no secondary

wastes are produced. No discharges are planned at the B Plant site. The

ability to obtain a permit for Alternative 2 was given a high rating.

N.5.2.9 Interdependence

Alternative 2 is not interdependent on fhe successful operation of

processing facilities located within and off the B Plant site. Alternative 2
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eliminates the discharge of the 6-in. header -to the low-level waste handling

system, thereby eliminating the secondary waste previously created. This low

level of interdependence results in a high rating for this attribute.

N.5.2.10 Secondary Wastes

- No secondary wastes will be produced by Alternative 2 so the rating is

high.

N.5.2.11 Cost

A rough-order-of-magnitude (ROM) equivalent uniform annualized cost

(EUAC) of $1.1 million has been estimated for implementing Alternative 2 based

on the costing methods and assumptions described in Appendix U. Alternative 2

will not remove any influent toxic mass listed in Table N.2.2 so the cost

effectivness is infinite $/lb. Alternative 2 is given a low rating for the

cost attribute as the stream does not require source controls to meet effluent

comparative levels.

N.5.3 ALTERNATIVE 3 - ADDITIONAL SOURCE CONTROL MEASURES

A process description of Alternative 3 is provided in Section N.5.3.1.

The qualitative attributes (treated water quality, reliability, safety,

process development status, ease of maintenance, flexibility, permitting, and

interdependence) of Alternative 3 are described in Section N.5.3.2 through

N.5.3.9. The character and quantity of secondary wastes that are expected if

Alternative 3 is implemented are described in Section N.5.3.10. Section

N.5.3.11 relates the estimated cost associated with the implementation of

Alternative 3. Alternative 1 - current status serves as the basis of

comparison for Alternative 3.
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N.5.3.1 Process Description

Additional source control measures beyond those already implemented or

planned are included in Alternative 3. These additional measures were

described in Section N.4 and are summarized in Table N.5-3. Figure N.5-2

shows the flow of effluent sources after the existing, planned, and additional

source control measures have been implemented. The primary attributes of

Alternative 3 are discussed in the following sections.

N.5.3.2 Treated Water Quality

The anticipated water quality is summarized in Table N.5-4. No effluent

comparative levels are exceeded. Alternative 3 removes none of the 23 lb/yr

of total influent toxic mass listed in Table N.2-2. With the toxic mass and

flow rate listed in Table N.5-4 and the method described in Appendix U, the

water quality ratio is 0.21. Since this value is below 1, the water quality

for Alternative 3 was given a high rating.

N.5.3.3 Reliability

The planned source control methods such as rerouting of lines and

conversion from steam to electric heating are of simple design and easy to

- operate. Most planned source controls involve piping changes and are very

reliable. The reliability of these methods was given a high rating.

N.5.3.4 Safety

Established source control methods with histories of safe operation such

as rerouting of lines and conversion from steam to electric heating were

selected for Alternative 3. The physical effort of removing the old lines,

repiping systems and capping drains, however, increase the chances of safety

accidents. The safety of these measures was given a medium rating.
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Table N.5-3. Alternative 3 - Additional Source Controls.

BLDG CURRENT SOURCES
1. 292-8 Steam Heater Condensate Floor Drains

2. 222-B HVAC
3. 224-B HVAC
4. Street Drains
5. 2902-8 Emergency Sanitary Water Tower
6. Street Drain
7. 225-B Yard Drains

1. 225-BC Air Compressor Raw Water and
. Floor Drains

9. 225-B HVAC Condensate. Steam Condensate&Raw Water

10. 225-8 Aqueous Make Up Tank Drains, Chemical Make

Up Tank Drains, 1st Floor Drains, and
Steam Condensate

I. 221-8 Pipe Operating and Electrical Gallery
Steam Condensate, Stairweil 15, 17. and 19
Floor Drains and HVAC, instrument Air
Compressor Sanitary Water

12. 271-B Process Air Compressor Condensate,
and Steam Condensate

13. 271-8 Floor Drains, Basement Sinks. Stairwell
11 and 13 Canyon-level HVAC. Steam
Condensate. Sanitary Water and Sump

14. 217-B Steam Condensate. Sanitary Water and
Floor Drains

15. 211-B Tank Farm Steam Condensate & Raw Water

16. 211-B Pump Basin
17. 211-B Tank Car Unioading Drain
18. 276-B Floor Drains, Steam Condensate

211-B Demineralizer Regeneration Drain and

Raw Water Drain
19. 221-B Stairwell 5 & 7 Steam Condensate
20. 221-B 6-Inch Chemical Sewer Header
21. 221-B Stairwell 3 Steam Condensate

PLANNED
SOURCE CONTROL

Replace with Electric Heat
Replace with Electric Heat
Replace with Electric Heat

install Storm Sewer
Tie to alternate 200 East tower

Install Storm Sewer
install Storm Sewer

None

None
Divert to Tank 100

Tie existing 3-inch collection
header to 6-inch header, divert
Air Compressor to BCE directly.

Instali OllWater Seperator
(already in place)

Re-route Canyon HVAC floor
drains to 6-inch header.

Remove Domineralizer(CD)

Divert Rain Water
Remove and Cap (W-010)
Remove and Cap (W-010)

Cap ilnes from 276-B Tanks and
cap demineralizer drain(W-010)

None
Divert to BCE

None

BAT
OPTION(1)

A-3
A-3
A-3
C-1
E-0
C-1
C-1

EFFLUEN
WATER
TYPE
Sanitary
Sanitary
Sanitary
Storm
Sanitary
Storm
Storm
SanlRaw

San/Raw
F-I Sanitary+

F-2 Sanitary+

F-0 Sanitary

F-2 Sanitary

F-0

F-4
F-5
F-S
F-S

Sanitary

San/Raw
Storm
Storm
Sanitary

Sanitary
F-2 San/Raw

Sanitary

ESTIMATED
RESULTING

FLOW (GPM)(2)
0.0E+00
0.0E+00
0.0E+00

+.OE.000.015+00
0.01500

0.0E+00
5.0E+01

5.0E-01
0.OE+00

I.OE+01

5.0E+0I

I .OE+00

5.OE-02

0.OE+00
0.OE+000.OE.00

5.OE-02

5.0E-01
I.OE+00
5.OE-01
1.1E+02

(1): Source control options from Appendix U
(2): Average flow rate based on total annual flow
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Potentially Contaminated EffluentsClean Effluents

A. Boiler Discharge

'I. 292B Steam Heate Condensate Floor Drain
*2. 222-f UVAC
*3. 224-B HVAC
9. 225-B HVAC Condensate, Steam Condensate

and Raw Water
15. 211-B Tank Farm Steam Condensate

and Raw Water
19. 221-B Stairwell 5 and 7 Steam Condensate
21. 221-B Stairwell 3 Steam Condensate

C. Miscellaneous Clean Sources

4, Street Drains
6. Street Drains
7. Yard Drains
8, 225-BC Air Compressor Raw Water and

Floor Drains

E. Evaporative Cooling Water

'HE

F. Miscellaneous Sources

10. 225-B Manipulator Shop and AMU Floor Drains
and Ventilition Header

11. 221-B C-15, C-17, and C-19 Floor Drains
12. 271-B Process Air Compressor Condensate Steam

Condensate, Raw and Sanitary Water
13. 271-B C-Il and C-13 Floor Drains
14. 217-B Steam Condensate, Sanitary Water and Floor

Drains
16. 21 1-B Pump Basin
17. 211-B Tank C "r Unloading Drain
18. 276-B Floor Drains, Steam Condensate

211-B Pump/Demneralizer Regeneration Drain
211-B Raw Water Drain

20. 221-B 6-inch Chemical Sewer Header

Monitor
and Divert

M S

Discharge to LLW Handling
System (Tank 24-1)

Discharge to W-049H
I I

Beta Monitors

[ Flow-Proportional Sampler

* Sources modified or removed by this alternative.
Note: Shaded items are dismantled or eliminated.

Discharge to 216-B-63 Ditch

Figure N.5-2. Alternative 3 - Flow Schematic After Additional Source Control.
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Table N.5-4. Alternative 3 - Estimated Stream Characteristics
After Additional Sou-rce Control.

Flow Rate. 110 gallmin [I]

Estimated Effluent Stream Stream

Constiuent Mean comparative Mean Total Mean Toxic

Concentration [1] Level (ECL) 121 Mass 13] Mass [41

(ppb) (ppb) (byr) (b/yr)

Acetone 1.3E+01 5.OE+01 6AE+00

INORGANIC-
ArGonia 6.5E+01 1.3E+03 3.1E+01

Barium 2.9E+01 1.OE+03 1AE+01 7.9E-02

Boron 1.9E+01 9.OE+00 6.7E-02

Cadmium 2.6E+00 1.OE+01. 1.3E+00 6.OE+00

Calcium 1.8E+04 8.9E+03

Chloride 1.5E+03 2.5E+05 7.2E+02 1.8E-02

Copper 2.5E+01 1.0E+03 1.2E+O1 5.6E+00

Fluoride 1AE+02 2.OE+03 6.8E+01

Iron 5.7E+O1 3.OE+02 2.7E+01 6.7E-01

Lead 6.9E+00 5.0E+01 3.3E+00 6.2E+00

Magnesium 4.2E+03 2.OE+03

Manganese 6.8E+00 5.OE+01 3.3E+00 6.1E-01

Nitrate 8.7E+02 4AE+04 4.2E+02 5.3E-02

Phosphate 1.5E+03 7.1E+02

Potasslur' 8.1E+02 3.9E+02

Silicon 2AE+03 1.1E+03

Sodium 2.1E+03 1.E+03

Strontium 9.6E+01 4.7E+O1

Sulfate 1.1E+04 2.5E+05 5AE+03
Uranium 5.1E-01 5.9E+01 2.5E-01

Zinc 1.3E+01 5.0E+03 6.1E+00 3.1E-01

RADIONUCLIDES (pCML) (pC)

Alpha Activity 6.6E-01 1.2E+00 5.2E-06 3.5E-02

Beta Acivity 2.2E+00 4.OEtO1 7AE-09 2.OE+00

Cm-242 5AE-03 4.OE+01 7.9E-13 7.3E-05

Cs-137 1.3E+0 12E+02 7.3E-09 1.8E-02

C-14 5.OE+0O 2.8E+03 5AE-07 1.7E-03

H-3 1.9E+02 8.OE+04 9AE-09 1.7E-02

ST-90 1.7E-01 4.OE+O1 5.M-10 1.5E-01

U-234 1.9E-01 2.OE+01 1.5E-05 1.7E-03

U-238 1.6E-01 2AE+01 2.EQ-1 '1.E-

TOTAL 2.1E+04 2.3E+01

MISCELLANEOUS PARAMETERS
Mkalinity (as CaCO) (ppb) 5.6E+04
Conduct*iy (uS) 1.5E+02
Total DissoWed Solids (ppb) 5.1E+04 5.OE+05

Total Organic Carbon (ppb) 1.3E+03
Total Carbon (ppb) 1AE+04
Total Organic Halides (as Cl) (ppb) 4.3E+01

[51

Notes:
11] Estimate l based on:

eliminating 20 gprn of sanitary water
from the concentrations and flow given in Table N.2-2. The concentrations of the constituents elminated

from the stream are the minmum values of either sanitary water or the stream data from Table N.2-2.

If the constituent lb not present in sanitary water, the constituent total mass is assumed to be the same as in Table N.2-2.

In these cases, the estimated mean concentration Is Increased in proportion to the flow rate reduction.

[2] Effluent Comparative Levels are as given in Appendix U. (none are exceeded in this table)
13] Total mass is the annual average estimated as in Appendix U.

[41 Toxic mass Is the annual average estimated as in Appendix U.

[5] A theoretical stream of raw water having the same flow rate as this stream would cany
1 AE+03 b/yr of mean toxic rwss.
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N.5.3.5 Process Development Status -

Established source control methods such as rerouting of lines and

conversion from steam to electric heating were selected. Electric heating

units are standard in many large industrial complexes. The development status

of Alternative 3 was given a high rating.

N.5.3.6 Ease of Maintenance

The source control measures implemented in Alternative 3 are

well-established simple technologies requiring little maintenance. The ease

of maintenance of this technology was given a high rating.

N.5.3.7 Flexibility

Alternative 3 cannot adapt to the changing process needs of the

facility, such as the need to operate the B Plant canyon cells or to treat a

new waste stream. It will, however, due to segregation of the waste streams,

provide an improved ability to divert future constituents based on mission

changes. The flexibility of Alternative 3 was given a medium rating.

-N.5.3.8 Permitting

No constituents exceed the effluent comparative levels. Alternative 3

does not produce any secondary waste. The permitting rating of Alternative 3

is high.

N.5.3.9 Interdependence

Alternative 3 is dependent on the use of another existing emergency

water tower in the 200 East area. In addition, Alternative 3 diverts more
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flow from the B Plant Chemical Sewer into the low-level waste handling system

which requires additional processing. This level of interdependence results

in a medium rating.

N.5.3.10 Secondary Wastes

- No secondary wastes are generated in Alternative 3 so the rating is

high.

N.5.3.11 Costs

A rough-order-of-magnitude equivalent uniform annualized cost of $1.3

million has been estimated for implementing Alternative 3 based on the cost

methods and assumptions described in Appendix U. Alternative 3 is estimated

to remove none of total influent toxic mass listed in Table N.2-2 so the cost

effectivness is infinite $/lb. The cost rating for Alternative 3 is low as

the stream does not require additional source controls to achieve effluent

comparative levels.

H.5.4 ALTERNATIVE 4 - PARTIAL TREATMENT

A process description of Alternative 4 is provided in Section N.5.4.1.

The qualitative attributes (treated water quality, reliability, safety,

process development status, ease of maintenance, flexibility, permitting, and

interdependence) of Alternative 4 are described in Sections N.5.4.2 through

N.5.4.9. The character and quantity of secondary wastes that are expected if

Alternative 4 is implemented are described in Section N.5.4.10. Section

N.5.4.11 relates the estimated cost of Alternative 4. Alternative 1 - current

status serves as the basis of comparison for Alternative 4.
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N.5.4.1 Process Description

The source controls outlined for Alternative 2 above will be

implemented. Source stream segregation will be accomplished by diverting all

Category F sources to the 6-in. header in the 221-B electrical gallery.

Alternative 4 differs from Alternative 2 in that it will treat all flows

through the 6-in. header before discharge to the B Plant Chemical Sewer. This

is. not a total end-of-pipe process as it only treats the Category F streams.

End-of-pipe treatment was not considered for the entire chemical sewer stream

due to the minimal contaminant concentrations (Table N.2-2). The treatment

process for the 6-in. header consists of filtration for suspended solids and

ion exchange for removal of metals and radionuclides. Alternative 4 is also

described in Section N.4.4. Figures N.5-3 and N.5-4 show a process flow

schematic and a process flow diagram for the end-of-pipe treatment

alternative. Table N.5-5 shows the current status concentrations of each

constituent, overall decontamination factors estimated, and the predicted

treated effluent concentration. This table also shows the treated effluent

concentrations after blending with sources that are not treated, the effluent

comparative levels, annual masses of constituents discharged, and the annual

toxic masses discharged.

The primary attributes of Alternative 4 are discussed in the following

sections.

N.5.4.2 Treated Water Quality

The anticipated quality of water discharged to the Project W-049H

Treated Effluent Disposal Facility is summarized in Table N.5-5. Effluent

comparative levels are not exceeded for any constituents. Alternative 4

removes 2 lbs of the 23 lb/yr total influent toxic mass listed in Table N.2-2.

With the toxic mass and flow rate listed in Table N.5-4 and the method

described in Appendix U, the water quality ratio is 0.16. Since this value is

below 1, the treated water quality was given i high rating.
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Clean Effluents ~

A. Boiler Discharge

1. 292-B Steam.Heater Condensate Floor Drain
2. 222-Bl HVAC
3. 224-B HVAC
9. 225-B HVAC Condensate, Steam Condensate

and Raw Water
15. 211-B Tank Farm Steam Condensate

and Raw Water
19. 221-B Stairwell 5 and 7 Steam Condensate
21. 221-B Stairwell 3 Steam Condensate

C. Miscellaneous Clean Sources

.4. .StreetDrains
6. Street Drains
7. Yard Drains
8. 225-BC Air Compressor Raw Water and

Floor Drains

E. Evaporative Cooling Water

5. 2902-B Emergency Sanitary Water Tower

[nJ= Beta Monitors
Ii!7]= Flow-Proportional Sampler

Note: Shaded items are dismantled or eliminated.

4-

r%)

t~o

Partial Treatment

aMonitor
and Divert

1=

Discharge to W-049H

-] [-+Discharge to 216-B-63 Ditch

Figure N.5-3. Alternative 4 - Flow Schematic After Partial Treatment.
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Potentially Contaminated Emuents

F. Miscellaneous Sources

10. 225-f MabipUlator Shop and AMU Float Drains
and Ventilation Header.

11.221-B C-15, C-17, and C-19 Floor Drains
12. 271-B Process Air Compressor Condensate Steam

Condensate, Raw and Sanitary Water
13. 271-B C-Il and C-13 Floor Drains
14.217-B Steam Condensate, Sanitary Water and Floor

Drains
16. 211-Bl Pupn Basin
17. 2i1- Tank Car Unloading Drain
18. 276-B Floor Drains, Steam Condensate

211--B Pump/Demieralizer Regeneration Drain
211-B Raw Water Drain

20. 221-B 6-inch Chemical Sewer Header
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Table N.5-5. Alternative 4 - Estimated Stream Characteristics
After Partial Treatment

Flow Rate. 130 gallinfl)

Estimated Combined Estimated Effluent Stream Stream

Constituent Influent Decontamination Effluent Comparative Mean Total Mean Toxic

Mean [1 Factor (DF) [21 Mean [31 Level (ECL) [5) Mass [6) Massm

(ppb) (ppb) (ppb) (byr) (btyr)

ORGANICS
Acetone 1.12E+01 20 1.0E+01 5.0E+01 5.9E+00

INORGANICS
- Ammonia 5.52E+01 2000 5.1E+01 1.3E+03 2.9E+01

Barium 2.92E+01 500 2.7E+01 1.0E+03 1.5E+01 8.6E-02

Boron 1.85E+01 500 1.7E+01 9.7E+00 7.3E-02

Cadmium 2.22E+00 1000 2.ME+00 1.0E+01 1.2E+00 6AE+00

Calcium 1.84E+04 200 1.7E+04 9.7E+03

Chloride 1.50E+03 100 1AE+03 2.5E+05 7.9E402 1.9E-02

Copper 2.12E+01 1000 2.0E+01 1.0E+03 1.1E+01 5.2E+00

Fluoride 1.9E+02 100 1.3E+02 2.OE+03 7.3E+01

Iron 5.32E+01 1000 4.9E+01 3.OE+02 2.8E+01 6.SE-01

Lead 5.84E+00 1000 5AE+00 5.5E+01 3.1E+00 5.7E+00

Magnesium 4.15E+03 200 3.8E+03 2.2E+03

Manganese 5.75E+00 1000 5.3E+00 5.0E+01 3.OE+00 5.7E-01

Nitrate 8.17E+02 100 7.5E+02 4AE+04 4.3E+02 5AE-02

Phosphate 1.24E+03 200 1.1E+03 6.5E+02

Potassium 8.01E+02 100 7AE+02 4.2E+02

Silcon 2.32E+03 500 2.1E+03 1.2E+03

Sodium 2.12E+03 100 2.OE+03 1.1E+03

Strontium 9.62E+01 1000 8.9E+01 5.1E+01

Sulfate 1.11E+04 500 1.OE+04 2.5E+05 5.8E+03

Uranium 4.71E-01 1000 4.3E-01 5.9E+01 2.5E-01

Zinc 1.27E+01 1000 1.2E+01 5.0E403 6.7E+00 3AE-01

RADIONUCLIDES (pC) (pCWL) (pCYL)

Alpha Actky 5.55E-01 400 S.1E-01 1.2E+00 4.SE-06 3.3E-02

Beta Activily 2.18E+00 400 2.OE+00 4.OE+01 8.1E-09 2.1E+00

Cm-242 4.56E-03 1 4.6E-03 4.OE+01 7.9E-13 7.3E-05

Cs-137 1.11E+00 1 1.1E+00 1.2E+02 7.3E-09 1.8E-02

C-14 4.24E+00 I 4.2E+00 2.8E+03 5AE-07 1.7E-03

H-3 1.59E+02 1 1.6E+02 8.0E+04 9AE-09 1.7E-02

Sr-90 1.44E-01 500 1.3E-01 4.0E+01 SAE-10 1AE-01

U-234 1.60E-01 1000 1.5E-01 2.0E+01 1AE-05 1.6E-03

U-238 1.37E-01 1000 1.3E-01 2.4E+01 2.2E-1 LE-

TOTAL 2.3E+04 2.1E+01 [8)

MISCELLANEOUS PARAMETERS
Total Dissolved SolIds (ppb) 5.07E+04 I 5.1E+04 5.0E+05

Total Organic Carbon (ppb) 1.10E+03 20 1.0E+03
Total Carbon (ppb) 1.43E+04 20 1.3E+04
Total Organic Halides (as C) ppb) 4.32E+01 20 4.OE+01

Notes:
[1) Estimated Influent has the same concentration and flow rate as Table N.2-2.
[2] Combined Decontamination Factor = Influent/Etlent for Filtration. Adsorption, and Ion Exchange

[3) Estimated Effluent is the combination of:
10 galmin of lntluentDF concentration

and 120 galmin of untreated Influent.
[4) Constituent concentration is above the corpearative level. (none In this case)
[5] Effluent Comparative Levels am as given in Appendix U.
[6] Mean total mass Is the annual average estimated as In Appendix U.

M Mean toxic mass Is the annual average estimated as in Appenck U.

18) A theoretical stream of raw water having the same flow rate as this strean would cany 1.6E+03 b/yr mean toxic mass.
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N.5.4.3 Reliability

Although filtration and ion-exchange treatment equipment is more complex

than source controls alone, the treatment technologies used in Alternative 4

employ no moving parts and hence are highly reliable. Quality control methods

consistent with current operating methods will be implemented to determine the

changeout rates for the filter elements and the spent resins. The operation

of. these systems are less reliable than source controls as they can become

plugged and will require additional monitoring. Reliability was given a

medium rating.

N.5.4.4 Safety

The filtration and ion-exchange treatment technologies used have a long

history of safe operation. Ambient temperature and pressure conditions are

employed. A considerable level of manual handling of containers of filters

and resins is required, however. The safety of the alternative was given a

medium rating.

N.5.4.5 Process Development Status

Established treatment technologies were selected. Filtration and ion

exchange have been used for removal of inorganics in many industrial

applications and are readily available. The development status of

Alternative 4 was given a high rating.

N.5.4.6 Ease of Maintenance

A considerable level of manual handling is required to maintain filters

and ion-exchange resins. Once a change-out rate is established, the

maintenance of the system should be simple and routine. Ease of maintenance

was given a medium rating.
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N.5.4.7 Flexibility

The treatment technologies employed permit effective treatment of a wide

range of inorganic constituents and concentrations. Alternative 4 will allow

the B Plant mission to change without replacement or upgrade of the ion

exchange system. The flexibility of Alternative 4 was given a high rating.

N.5.4.8 Permitting

The projected concentration of the constituents does not exceed the

effluent comparative levels. The technologies employed commonly are used in

wastewater treatment applications and are likely to be viewed favorably by

regulatory agencies. Alternative 4 does produce small quantities of secondary

waste which must be properly containerized and handled. The permitting

attribute of Alternative 4 was given a high rating.

N.5.4.9 Interdependence

Alternative 4 produces quantities of secondary waste. Low-level waste

will require disposal in the low-level waste burial grounds at the Hanford

Site and mixed waste (spent resins) will require storage at the central waste

complex. Coordination with these waste disposal and storage operations is

required. The interdependence of Alternative 4 was given a medium rating.

N.5.4.10 Secondary Waste

Significant quantities of solid secondary waste will be produced by

Alternative 4. Aqueous secondary wastes from ion-exchange regeneration will

be diverted to the cell 23 concentrator for evaporation, minimizing the

quantity of liquid waste generated. Solid secondary waste includes spent

filters and spent resins from the ion-exchange columns. The solid waste will

be slightly radioactive and may contain sufficient levels of heavy metals and
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organics to render it a mixed waste. It is -possible that some of the waste

may fail the toxicity characteristic leaching procedure. If so, the waste may

require further treatment, such as grouting of resins and filtered solids. By

the methods and assumptions described in Appendix U, the estimated quantity of

radioactive mixed waste would be 500 CF/yr for disposal on the Hanford Site at

7 ft3 per 55-gal drum. The treatment described in Alternative 4 would remove

1,800 annual pounds of the total mass listed in Table N.5-3. The secondary

waste rating for Alternative 4 is low.

N.5.4.11 Cost

A rough-order-of-magnitude equivalent uniform annualized cost of $2.3

million has been estimated for implementing Alternative 4 based on the costing

methods and assumptions described in Appendix U. Alternative 4 will remove an

estimated 2 lb/year of total influent toxic mass listed in Table N.2-2, which

results in a cost effectiveness of $1,200,000/lb toxic mass removed. The cost

for Alternative 4 was given a low rating as the stream does not require

treatment to meet effluent comparative levels.
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N.6.0 EVALUATION OF-ALTERNATIVES

The four proposed alternatives described in Section N.5 are evaluated in

this section. The attributes discussed previously (reliability, technical

feasibility, safety, etc.) as well as secondary waste production and cost

effectiveness form the basis of comparison. Table N.6-1 summarizes cost

effectiveness data for the four alternatives. Table N.6-2 summarizes the

results of a weighted criteria evaluation for the wastewater alternatives.

Each alternative was scored by a panel of qualified professional engineers for

each evaluation category. Each attribute was weighted according to its

perceived relative importance. The total score shown is the sum of the

products of the score and weighting for each attribute. The alternative with

the highest score, Alternative 2 - planned source controls, is selected as

BAT/AKART. Alternative 2 is described in detail in Section N.7.
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Table K.6-1. Suwmary of Cost Effectiveness Estimates.

Parameter

Flow Rate (gal/min)

Alternative 1
Current
Status

130

Selted
Alternative 2

Planned
Source
Control

130

Alternative 3
Additional

Source
Control

110

Installed Costs
700 ft, 6 inch PVC pipe
250 ft, 2 inch PVC pipe
250 ft, 3 inch 316SS pipe
800 ft, 3 inch PVC pipe
pH adjustment
Filtration, 10 gpm
Ion Exchange, 10 gpm
Miscellaneous Costs

Total Installed Cost

1 Total inst. Cost x 10 [2]

2 Annual Operating and
Maintenance Cost

3 Annual Secondary Waste
Disposal Cost

4 EUAC [3]

5 Annual Toxic Pounds
Removed

0
0
0
0
0
0
0
0

so

So

So

$600,000

S600,000

0

112,000
30,000

0
0

400,000
0
0

430,000

$972,000

39,720,000

$44,000

So

$1,100,000

0

112,000
30,000
75,000
96,000

400,000
0
0

[1] 430,000

$1,143,000

S11,430,000

$51,000

So

$1,300,000

0

112,000
30,000

0
0

400,000
200,000
700,000

[1] 430,000

$1,872,000

$18,720,000

$110,000

S160,000

$2,300,000

2

Cost Effectiveness [4] [5] [6] [7] $1,200,000/lb

Note:
[1] -The estimated installed cost of planned source control as described in Section N.4.2.6.

These include $150,000 for WESF and S280,000 for B Plant.
[2] Excludes $33,000 estimated cost of connecting three B Plant streams to W-049H TEDF.

Independent cost estimate for the following projects:

W-003
W-004
W-008
W-010

$1,100,000
$1,200,000
$1,100,000
$3,500,000

Described in Section
N.4.2.1
N.4.2.2
N.4.2.3
N.4.2.4

$6,900,000
EUAC is equivalent uniform annualized cost and is (.11017 x Item 1) + Item 2 + Item 3.
Cost effectiveness is Item 4/Item 5.
The cost of S600,000 removes 0 annual toxic pounds.
The cost of $1,115,000 removes 0 annual toxic pounds.
The cost of $1,310,000 removes 0 annual toxic pounds.
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Table N.6-2. Evaluation Matrix for-BAT/AKART Alternatives.

Alternative 1
Current

Weighting Status
Factor [11 [21

Alternative 2
Planned

Source Control

IlL [1

Alternative 3
Additional

Source Control

_IL 2

Alternative 4
Partial

Treatment

IlL ~[21

Water Quality

Reliability

Safety

Process Dev.
Status

Ease of
Maintenance

Flexibility

Permitting

Interdependence

Secondary Waste

Cost

TOTALS

10

10

10

10

7

8

9

5

9

7

3 30

3 30

3 30

3 30

3 21

1: 8

1:9

1: 5

2 18

1 _

3 30

3 30

3 30

3 30

3 21

2 16

3 27

3 15

3 27

1 _

188

3:

3

2:

3:

3

2;

3:

2:

3:

1:

233

30 3

30 2

20 2

30 3

21 2

16 3

27 3

10 2

27 1

7 1:

218

30

20

20

30

14

24

27

10

9

7

191

[1] Relative Score: 1 = Lowest Rated; 2 = Medium Rated; 3 = Highest Rated.
[2] Product of Weighting Factor and Relative Score.
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N.7.0 SELECTED WASTEWATER TECHNOLOGY ALTERNATIVE

This section contains detailed information on Alternative 2 - planned

source controls. Alternative 2 was selected as BAT/AKART for the B Plant

Chemical Sewer effluent stream in Section N.6. Section N.7.1 establishes the

design parameter for Alternative 2. The ability of Alternative 2 to meet

effluent comparative levels is discussed in Section N.7.2. Personnel training

requirements are outlined in Section N.7.3. Section N.7.4 describes the

relationships between Alternative 2 and other treatment facilities in the

200 Area. The uncertainties associated with Alternative 2 are summarized in

Section N.7.5. Section N.7.6 discusses committed future plans for

implementing Alternative 2. The Washington State Environmental Policy Act of

1971 (SEPA)/National Environmental Policy Act of 1969 (NEPA) issues are

addressed in Section N.7.7.

N.7.1 DESIGN PARANETERS

Alternative 2 incorporates many source controls that already have been

planned and in many cases are already under construction. Detailed design

parameters can be found in B Plant implementation documents for Projects

W-003, W-004, W-008, and W-010. The diversion of the B Plant Category F

sources and the Waste Encapsulation Storage Facility Category F sources will

require some operational changes, expected to be in the form of Engineering

Change Notices.

N.7.2 ABILITY TO MEET EFFLUENT COMPARATIVE LEVELS

The B Plant Chemical Sewer constituent concentrations are currently below

effluent comparative levels and this stream is planned for discharge to the

Project W-049H Treated Effluent Disposal Facility without treatment. The

addition of the 6-in. header (Section N.4.2.6) is assumed to avoid negative

effects on the quality of the chemical sewer stream. Estimated water quality
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for Alternative 2 is provided in Table N.5-2.- Effluent water quality will be

verified through flow proportional sampling before discharge to the Project

W-049H Treated Effluent Disposal Facility.

N.7.3 PERSONNEL TRAINING REQUIREMENTS

The only personnel training required for the implementation of

Alternative 2 is the training required to implement Projects W-003, W-004,

W-008, W-010, and the continuous electrodeionizer system. Training will be

required to operate and monitor the continuous electrodeionizer system and the

Neutralization Facility (W-008). Detailed operations manuals and operating

procedures must be prepared and personnel trained before initiation of

operations.

N.7.4 RELATIONSHIP TO EXISTING TREATMENT FACILITIES

Section 2(n) of Chapter 173-240-130 WAC requests that this report discuss

any relationships between the proposed treatment facility and existing

treatment facilities. The Project W-049H Treated Effluent Disposal Facility

is scheduled to be operational in 1995 and capable of handling the

constituents and concentrations currently detected in the B Plant Chemical

Sewer. The neutralization and continuous electrodeionizer systems both

provide assurance that the chemical sewer stream will meet influent criteria

for the Project W-049H Treated Effluent Disposal Facility.

N.7.5 TREATMENT SYSTEM UNCERTAINTIES

Alternative 2 includes neutralization of the B Plant Chemical Sewer

stream and the operation of the continuous electrodeionizer system. Both of

these systems are proven systems in performing their designed functions and

very little uncertainty exists. The performance of the continuous

electrodeionizer system may have to be optimized through performance testing,
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however, this will not effect the effluent ;oncentrations predicted for the

chemical sewer waste stream.

N.7.6 COMMITTED FUTURE PLANS

Section 2(u) of Chapter 173-240-130 WAC requests that this report discuss

provisions for any committed future plans relevant to the proposed BAT/AKART.

One future project, the Project W-049H Treated Effluent Disposal Facility,

will have a bearing on operation of the proposed BAT/AKART.

The purpose of the Project W-049H Treated Effluent Disposal Facility is

to provide for the disposal of 19 liquid effluents in the 200 Area. BAT/AKART

will be applied to each of these effluents prior to finalizing the Treated

Effluent Disposal Facility design. The effluents will be collected and

sampled. If contaminant concentrations are below release levels established

in the facility permit(s), the combined effluents will be discharged to a

disposal site. Engineering studies currently are underway to determine the

best disposal method.

N.7.7 NEPA/SEPA COMPLIANCE

The SEPA and NEPA require that an environmental impact statement (EIS) be

prepared for any major action which has the potential to significantly affect

the environment.

Under NEPA requirements, when an action will not have a significant

effect on the human environment, an environmental assessment (EA) is prepared

to fully consider the environmental consequences of a proposed action. If the

environmental assessment supports a conclusion that the project will not

significantly affect the environment, then a finding of no significant impact

(FONSI) is issued. If analysis of the environmental assessment indicates

significant impact, an environmental impact statement will be prepared. An

environmental assessment has been prepared for the Hanford Environmental
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Compliance Plan, which includes Project W-049H. The environmental assessment

currently is in the DOE comment resolution cycle. After the DOE resolves

internal comments, a finding of no significant impact is expected to be

finalized and approved. All appropriate approvals will be obtained before

site characterization and construction starts on the disposal site. The

finding of no significant impact may also dictate controls that may require

more restrictive design criteria to mitigate possible adverse environmental

impacts.

Under SEPA requirements, where an action is not categorically excluded,

an environmental checklist is completed to aid the reviewer in identifying

potential environmental impacts and determining if they are significant. The

Washington State Department of Ecology actions can include a determination of

nonsignificance, a mitigated determination of nonsignificance, or a

determination of significance. Ecology may require the submittal of

additional information including the environmental assessment prepared to

comply with NEPA, or the submittal of a complete environmental impact

statement.
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N.8.0 PROJECT IMPL!EMENTATION

Milestone M-17-OOA of the Tri-Party Agreement between the DOE, Ecology

and the U.S. Environmental Protection Agency requires complete liquid effluent

treatment and/or facility upgrades for all Phase I streams by June 1995. It

further requires that each of the Phase I effluent streams have BAT/AKART

ap.plied. The B Plant Chemical Sewer system must undergo numerous source

control activities before 1995 to achieve this objective. This will allow a

reduced chemical sewer effluent to be discharged to the Project W-049 Treated

Effluent Disposal Facility. Implementation of source controls, construction

of the Project W-049H facility, and construction of the pipelines necessary to

connect the B Plant Chemical Sewer line to the Project W-049H facility must be

completed before June 1995. Figure N.8-1 contains a schedule showing the

required implementation schedules for the source control activities.
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N.9.0 PROFESSIONAL ENGINEERING ASSESSMENT

Section 2(q) of Chapter 173-240-130 WAC requires that this report

incorporate a summary statement assessing the ability of the proposed source

control measures to result in discharged water that will meet applicable

permit effluent criteria. The engineers who participated in the selection of

source control measures described in this report are confident that the

completed system will result in effluent contamination concentrations that

will be lower or equal to reasonable effluent discharge criteria.

This engineer did not participate directly in all of the physical surveys

of the facility, sampling and analysis of the waste streams, or audits of the

present and historical operations and handling practices. However, in

preparing this report, he has examined and assessed the BAT/AKART procedure

that DOE has developed and applied consistently and uniformly to all technical

evaluations of this nature. The BAT/AKART procedure was determined to be a

valid codification of comprehensive, precise, and impartial methods for

applying best professional judgment and engineering discipline to the

selection of source control measures and technologies.

A thorough review of the many documents that collectively present the

results of the BAT/AKART evaluation for Project W-049H indicates that the

procedure was applied carefully and resulted in the best possible system

likely to meet the requirements that can be presently anticipated.
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APPENDIX 0

B PLANT PROCESS CONDENSATE

BAT/AKART TECHNOLOGY EVALUATION
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APPENDIX 0 SUMKARY

Planned source control and in-plant treatment were selected as BAT/AKART

for the B Plant Process Condensate. This alternative includes optimizing the

deentrainer currently installed on the cell 23 concentrator. All related

piping and tanks will be cleaned and piping that cannot be cleaned will be

replaced. The entire effluent will be retained and sampled in tanks in 221-BF

with recycling capability to the cell 23 concentrator as necessary. Process

condensate meeting discharge requirements will be released from 221-BF

retention tanks through a flow monitor and flow-proportional composite sampler

to the Treated Effluent Disposal Facility. Deentrainer pads, replaced as

required (about every three years), would be the only secondary waste

generated and disposed.

This BAT/AKART was derived by application of a technology driven

selection process. The generic treatment alternatives method was utilized to

determine BAT/AKART. This selection resulted in cost effectiveness as

measured by toxic pounds removal of $450/lb. The application of BAT/AKART to

this stream may result in the exceedance of four effluent comparative levels

including acetone, acetophenone, 2-butanone, and beta activity. The

exceedances are discussed in Section 7.2 of the text.
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APPENDIX 0 -

LIST OF ACRONYMS AND ABBREVIATIONS

AKART

BAT

BCE

BCP

BCS

CL

DF

DOE

DST

EA

ECL

Ecology

EIS

EUAC

FONSI

GAC

HVAC

LLW

NCAW

NEPA

RO

ROM

SAP

SEPA

TCLP

TEDF

Tri-Party Agreement

uv

WAC

WESF

Westinghouse Hanford

2-28-92

all known, available, and reasonable treatment

best available technology

B Plant Chemical Sewer

B Plant Process Condensate

B Plant Steam Condensate

confidence limit

decontamination factor

U.S. Department of Energy

double-shell tank

environmental assessment

effluent comparative level

Washington State Department of Ecology

environmental impact statement

equivalent uniform annualized cost

finding of no significant impact

granular activated carbon

heating, ventilating, and ai.r conditioning

low-level waste

neutralized current acid waste

National Environmental Policy Act

reverse osmosis

rough-order-of-magnitude

sampling and analysis plan

State Environmental Policy Act

toxicity characteristic leaching procedure

Treated Effluent Disposal Facility

Hanford Federal Facility Agreement and Consent Order

ultraviolet

Washington Administrative Code

Waste Encapsulation and Storage Facility

Westinghouse Hanford Company
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Metric Conversion-Chart

INTO METRIC

If you know: Multiply by: To get:

Length

inches 2.54 centimeters

feet 30.48 centimeters

Volume

gallons 3.785 liters

cubic feet 0.02832 cubic meters

Temperature

Fahrenheit Subtract 32 then Celsius
multiply by (5/9)

Pressure

inches water 1.87 millimeters Hg

inches water 249 Pascal (Pa)

OUT OF METRIC

Length

centimeters 0.3937 inches

meters 3.28 - feet

Volume

milliliters 1.247 x 10- cubic feet

liters 0.264 gallons

cubic meters 35.31 cubic feet

Temperature

Celsius Multiply by (9/5) Fahrenheit
then add 32

Pressure

millimeters Hg 0.5353 inches water

Pascal (Pa) 4.02 x 104 - inches water

B Plant Process Condensate

0-vi

2-28-92

a



WHC-SD-W049H-ER-003, Rev. 0

TABLE OF CONTENTS

0.1.0 INTRODUCTION . . . . . . . . . . . . . . . . . . 0-1

0.2.0 WASTEWATER DEFINITION . . . . . . . . . . . . . . . . . . . . . 0-3

0.2.1 PROCESS AND STREAM DESCRIPTION . . . . . . . . . . . . . 0-3

0.2.1.1 Facility Description . . . . . . . . . . . . . . 0-3

0.2.1.2 Process Description . . . . . . . . . . . . . . 0-6

0.2.1.3 Wastewater Source Description . . . . . . . . . 0-13

0.2.2 WASTEWATER CHARACTERISTICS . . . . . . . . . . . . . . . 0-17

0.2.2.1 Stream Characteristics . . . . . . . . . . . . . 0-17

0.2.2.2 Source Status . . . . . . . . . . . . . . . . . 0-20

0.3.0 BAT/AKART PROCEDURE APPLICATION . . . . . . . . . . . . . . . . 0-25

0.3.1 WASTEWATER DESIGNATION RELATIVE TO

EFFLUENT COMPARATIVE LEVELS . . . . . . . . . . . . . . 0-25

0.3.2 APPLICABLE EFFLUENT GUIDELINES . . . . . . . . . . . . . 0-25

0.3.3 APPLICABLE TRANSFERABLE TECHNOLOGIES . . . . . . . . . . 0-26

0.3.4 APPLICABLE TREATABILITY STUDIES . . . . . . . . . . . . . 0-26

0.3.5 APPLICABLE GENERIC TREATMENT ALTERNATIVES . . . . . . . . 0-26

0.4.0 TECHNOLOGY ALTERNATIVES . . . . . . . . . . . . . .

0.4.1 ALTERNATIVE 1 - CURRENT STATUS . . . . . . .

0.4.2 ALTERNATIVE 2 - PLANNED SOURCE CONTROL . . .

0.4.3 ALTERNATIVE 3 - END-OF-PIPE TREATMENT AT

B PLANT . . . . . . . . . . . . . . . . .

0.4.4 ALTERNATIVE 4 - END-OF-PIPE TREATMENT

AT C-018H . . . . . . . . . . . . . . . .

0.5.0 DESCRIPTION OF ALTERNATIVES . . . . . . . .

0.5.1 ALTERNATIVE 1 - CURRENT STATUS . . .

0.5.1.1 Process Description . . . .

0.5.1.2 Treated Water Quality . . .

0.5.1.3 Reliability . . . . . . . .

2-28-92

. . . . . . 0-29

. . . . . . 0-29

. . . . . . 0-30

. . . . . . 0-31

. . . . . . 0-32

. . . . . . . . . . 0-33

. . . . . . . . . . 0-33

. . . . . . . . . . 0-33

. . . . . . . . . . 0-34

. . . . . . . . . . 0-34

B Plant Process Condensate

0-vii



WHC-SD-W049H-ER-003, Rev. 0

0.5.1.4 Safety . . . . ... . . . . . . . . . . . . . . 0-34

0.5.1.5 Process Development Status

0.5.1.6 Ease of Maintenance . . . .

0.5.1.7 Flexibility . . . . . . . .

0.5.1.8 Permitting . . . . . . . .

0.5.1.9 Interdependence . . . . . .

0.5.1.10 Secondary Wastes . . . . .

0.5.1.11 Cost . . . . . . . . . . .

0.5.2 ALTERNATIVE 2 - PLANNED SOURCE CONTROL

0.5.2.1 Process Description . . . .

0.5.2.2 Treated Water Quality . . .

0.5.2.3 Reliability . . . . . . . .

0.5.2.4 Safety . . . . . . . . . .

0.5.2.5 Process Development Status

0.5.2.6 Ease of Maintenance . . . .

0.5.2.7 Flexibility . . . . . . . .

0.5.2.8 Permitting . . . . . . . .

0.5.2.9 Interdependence . . . . . .

0.5.2.10 Secondary Wastes . . . . .

0.5.2.11 .Cost . . . . .. . . . .*.

0.5.3 ALTERNATIVE 3 - END-OF-PIPE TREATMENT

0.5.3.1 Process Description . . . .

0.5.3.2 Treated Water Quality . . .

0.5.3.3 Reliability . . . . . . . .

0.5.3.4 Safety . . . . . . . . . .

0.5.3.5 Process Development Status

0.5.3.6 Ease of Maintenance . . . .

0.5.3.7 Flexibility . . . . . . . .

0.5.3.8 Permitting . . . . . . . .

0.5.3.9 Interdependence . . . . . .

0.5.3.10 Secondary Wastes . . . . .

0.5.3.11 Cost . . . . . . . . . . .

0.5.4 ALTERNATIVE 4 - END-OF-PIPE TREATMENT AT

C-018H . . . . . . . . . .~. . . . . .

0.5.4.1 Process Description . . . . . .

AT B PLANT

. . . . . . . 0-50

. . . . . . . 0-50

B Plant Process Condensate

0

2-28-92

0-viii

0-34

0-35

0-35

0-35

0-35

0-36

0-36

0-36

0-37

0-37

0-41

0-41

0-41

0-42

0-42

0-42

0-42

0-43

0-43

0-43

0-44

0-44

0-44

0-48

0-48

0-48

0-48

0-49

0-49

0-49

0-50



WHC-SD-W049H-ER-003, Rev. 0

0.5.4.2

0.5.4.3

0.5.4.4

0.5.4.5

0.5.4.6

0.5.4.7

0.5.4.8

0.5.4.9

0.5.4.10

0.5.4.11

Treated Water Quali-ty . .
Reliability . . . . . . .
Safety . . . . . . . . . .
Process Development Status

Ease of Maintenance . . .
Flexibility . . . . . . .
Permitting . . . . . . . .

Interdependence . . . . .
Secondary Wastes . . . . .
Cost . . . . . . . . . . .

0.6.0 EVALUATION OF ALTERNATIVES . . . . . . . . .

0.7.0 SELECTED WASTEWATER TECHNOLOGY ALTERNATIVE . . . . .

0.7.1 DESIGN PARAMETERS . . . . . . . . . . . . . .

0.7.2 ABILITY TO MEET EFFLUENT COMPARATIVE LEVELS .

0.7.3 PERSONNEL TRAINING REQUIREMENTS . . . . . . .

0.7.4 RELATIONSHIP TO EXISTING TREATMENT FACILITIES

0.7.5 TREATMENT SYSTEM UNCERTAINTIES . . . . . . .

0.7.6 COMMITTED FUTURE PLANS . . . . . . . . . . .

0.7.7 NEPA/SEPA COMPLIANCE . . . . . . . . . . . .

0.8.0 PROJECT IMPLEMENTATION . . . . . . . . . . . . . . .

. . . . . . . . . . 0-53

. . . . . . . . . . 0-53

. . . . . . . . . . 0-53

. . . . . . . . . . 0-54

. . . . . . . . . . 0-54

. . . . . . . . . . 0-54

. . . . . . . . . . 0-54

. . . . . . . . . . 0-54

. . . . . . . . . . 0-55

. . . . . . . . . . 0-55

. . . . . . . . . . 0-57

0-61

0-61

0-61

0-63

0-63

0-64

0-64

0-64

.0-67
0.9.0 PROFESSIONAL ENGINEERING AS5

0.10.0 REFERENCES . . . . . . . .

2-28-92

. . . . . . . . . . . . . . 0-69

. . . . . . . . . . . . . . . . . . . 0-71

B Plant Process Condensate

0-ix



WHC-SD-W049H-ER-003, Rev. 0

APPENDIX 0-

LIST OF FIGURES

0.2-1

0.2-2

0.2-3

0.2-4

0.-2-5
0.2-6

0.5-1

0.5-2

0.5-3

0.5-4

0.8-1

LIST OF TABLES

Current Status of Sources . . . . . . . . . . .

Characteristics of B Plant Process Condensate

Estimated Current Status Characteristics of

B Plant Process Condensate . . . . . . . . . .

Results of Self Audit to Determine Regulatory

Status of B Plant Process Condensate . . . . .

Alternative 2 - Estimated Effects of Planned

Source Controls . . . . . . . . . . . . . . .

Alternative 2 - Estimated Stream Characteristics

After Planned Source Control . . . . . . . . .

. . . . . . 0-14

. . . . . . 0-18

. . . . . . 0-21

. . . . . . 0-23

. . . . . . 0-38

. . . . . . 0-40

B Plant Process Condensate

0-x

Location of B Plant in the 200 East Area . . . . . . . . . . 0-4

B Plant Site Plan . . . . . . . . . . . . . . . . . . . . 0-5

Process Schematic . . . . . . . . . . . . . . . . . . . . . 0-8

B Plant Inputs and Outputs . . . . . . . . . . . . . . . . . 0-10

Site Plan for B Plant Process Condensate . . . . . . . . . . 0-11

Flow Schematic for Current Status of B Plant

Process Condensate . . . . . . . . . . . . . . . . . . . . 0-12

Alternative 2 - Flow Schematic After Planned

Source Control . . . . . . . . . . . . . . . . . . . . . . 0-39

Alternative 3 - Flow Schematic After End-of-Pipe

Treatment at B Plant . . . . . . . . . . . . . . . . . . . 0-45

Alternative 3 - Process Flow Diagram for

End-of-Pipe Treatment . . . . . . . . . . . . . . . . . . 0-46

Alternative 4 - Flow Schematic After End-of-Pipe

Treatment at C-018H . . . . . . . . . . . . . . . . . . . 0-51

BAT/AKART Schedule of Major Activities . . . . . . . . . . . 0-68

0.2-1

0.2-2

0.2-3

0.2-4

0.5-1

0.5-2

2-28-92



WHC-SD-W049H-ER-003, Rev. 0

0.5-3

0.5-4

0.6-1

0.6-2

2-28-92

0-xi

Alternative 3 - Estimated Stream-Characteristics

After End-of-Pipe Treatment at B Plant . . . . . . . . . . 0-47

Alternative 4 - Estimated Stream Characteristics

After End-of-Pipe Treatment at C-018H . . . . . . . . . . 0-52

Summary of Cost Effectiveness Estimates . . . . . . . . . . 0-58

Evaluation Matrix for BAT/AKART Alternatives . . . . . . . . 0-59

B Plant Process Condensate



WHC-SD-W049H-ER-003, Rev. 0

This page intentionally left blank.

B Plant Process Condensate

0-xii

2-28-92



WHC-SD-W049H-ER-003, Rev. 0

0.1.0 INTRODUCTION

This appendix characterizes the B Plant Process Condensate (BCP)

effluent stream and describes modifications necessary to ensure that the

stream is environmentally acceptable for discharge to the Treated Effluent

Disposal Facility (TEDF) within Project W-049H. These modifications have been

se-lected from among a variety of source control and treatment alternatives

identified in accordance with guidelines outlined in the Best Available

Technology (Economically Achievable) Guidance Document (WHC 1988).

Some of the modifications already have been implemented. Others will be

implemented under the policy of waste minimization to further reduce the flow

rate and/or contamination levels of the stream. Through engineering

evaluation, it was determined that source controls followed by end-of-pipe

treatment will bring the Process Condensate effluent to within Project W-049H

influent criteria.

The organization of this appendix is based on an overall outline defined

in Appendix U, which is the basis for every appendix. Section 0.2 defines and

characterizes the Process Condensate stream and describes the facilities and

processes that produce the effluent. Application of the best available

technology (BAT)/all known, available, and reasonable treatment (AKART)

procedure to this stream is discussed in Section 0.3. Section 0.4 identifies

the alternatives judged to be most applicable to the B Plant Process

Condensate effluent. The attributes of each alternative are described in

Section 0.5. The weighted criteria method is used to evaluate each

alternative and identify the preferred alternative in Section 0.6.

Section 0.7 describes the preferred alternative in detail.

Section 0.8 discusses the schedule and scope of work associated with

project implementation. The emphasis is on confirming that the necessary

modifications can be implemented within a schedule that meets the milestones

mandated by the Hanford Federal Facility Agreiment and Consent Order

2-28-92 B Plant Process Condensate
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(Tri-Party Agreement) for discontinuing diseh-arges of contaminated wastewater

to the soil column by June 1995 (Ecology et al. 1989).

Section 0.9 contains a professional engineering assessment of the

BAT/AKART report. The assessment examines the available supporting data and

process information in an effort to evaluate the validity of associated

interpretations, the suitability of selected modifications, and the

probability that the modified process will achieve the objectives for effluent

quality. Section 0.10 lists references cited in this appendix.

2-28-92 B Plant Process Condensate
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0.2.0 WASTEWATER DEFINITION

This section describes the function and location of the operations

generating the B Plant Process Condensate stream and presents characterization

data for the stream both before and after recent source control measures were

applied. The B Plant Process Condensate sources are identified in

Section 0.2.1. Section 0.2.2 describes the characteristics of the B Plant

Process Condensate stream and its sources.

0.2.1 PROCESS AND STREAM DESCRIPTION

This section describes the B Plant process and the sources of wastewater

generated as part of the B Plant Process Condensate.

0.2.1.1 Facility Description

The B Plant Facility (Figure 0.2-1), located in the 200 East Area at the

Hanford Site, was constructed in the mid 1940's as a fuel reprocessing

facility. Following completion of extensive modifications in the early

1960's, the second mission of B Plant was to remove radioactive cesium and

strontium from liquid waste.

The current mission of B Plant is to ensure safe storage and management

of radiological inventories in B Plant and the Waste Encapsulation and Storage

Facility (WESF).

The B Plant is comprised of three main adjoining buildings: 271-B,

221-B, and 225-B (Figure 0.2-2). In addition, several adjacent buildings have

been constructed to support the waste processing operations. The following is

a brief description of each of the B Plant buildings.

2-28-92 B Plant Process Condensate
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* 221-B Processing Facility. This facility consists of a canyon and

craneway, 40 process cells, a hot pipe trench, and a ventilation

tunnel. The non-process portions of the building include an

operating gallery, a pipe gallery, and an electrical gallery.

Neutralized current acid waste (NCAW) feed solution, spent process

organics, and tank solutions containing cesium and strontium

inventories are stored in tanks in 221-B. These solutions are

physically separated from the low-level waste (LLW) handling

system and are not considered in the low-level waste handling

system flowsheet. These wastes are not sources to the B Plant

Process Condensate stream now or in the future.

The low-level waste handling system consists of a series of

holding tanks such as 24-1 and 100, the cell 23 concentrator, and

the associated process equipment and piping. The cell 23

concentrator is a treatment for the process wastes generated in

B Plant.

* 271-8 Service Building. This service facility is attached to the

221-B facility and includes offices, aqueous makeup facilities,

and maintenance shops-.

. e 225-B Waste Encapsulation and Storage Facility. Built in 1974,

this facility is separated into process hot cell areas, the canyon

service areas, operating areas, building service areas, and the

cesium and strontium capsule storage (pool cell) area.

0.2.1.2 Process Description

This section describes the process that is associated with the B Plant

Process Condensate stream. Process changes that have been made to reduce

contributions to the waste stream are described.

2-28-92 B Plant Process Condensate
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0.2.1.2.1 Primary Process. The B Plant riceives and stores various

chemicals from commercial manufacturers for use in the operation of the low-

level waste handling system, generation of demineralized water, and

conditioning of water used in heating, ventilation, and air conditioning

(HVAC) units. The B Plant Process Condensate stream evolves from the

operation of the cell 23 concentrator, whose purpose is to concentrate the

liquid low-level waste to minimize the waste stream that requires low-level

disposal to double-shell tanks (DST). A detailed description of the piping

and valving included in this system is described in Section 2.3.1 of the

8 Plant Process Condensate Stream-Specific Report (WHC 1990).

The low-level waste handling system produced the B Plant Process

Condensate and steam condensate effluents during cell 23 concentrator

operation prior to 1988. At that time concentrator bottoms were transferred

to the double-shell tanks after the influent volume was reduced by 90 to 95%.

During current status with the concentrator nonoperational, the low-level

waste handling system discharges a total of approximately 35,000 gal/month at

an estimated cost of $100,000/month to the double-shell tanks. This discharge

to the double-shell tanks can be reduced by an estimated 70 % if the

concentrator operates or if some clean sources are redirected to the chemical

sewer and steam condensate. The clean sources are the 6-in. chemical sewer

header and the 114 steam condensate header.

The B Plant Process Condensate (Figure 0.2-3) consists of a collection

system that collects process condensate from the vaporization of low-level

waste in the east and west concentrator tube bundles. The liquid low-level

waste from B Plant (including the Waste Encapsulation and Storage Facility) is

fed into the cell 23 concentrator at approximately 30 to 35 gal/min. The

concentrator, heated by noncontact steam (Appendix P), evaporates water from

the low-level waste in an effort to reduce the volume of the waste that must

be disposed of in the double-shell tanks. The evaporated liquid passes

through two deentrainers that remove impurities and recycle them back to the

concentrator (piping not shown). The remaining vapor is condensed through the

E-23-4 condenser and collected in the B Plant Process Condensate tank in

221-BB.

2-28-92 B Plant Process Condensate
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From the collection tank, the B Plant-Process Condensate stream gravity

flows to one of two 13,000 gal holding tanks in 221-BB for batch sampling.

During past operations, the effluent leaving 221-BB was discharged to the

216-B-62 Crib. When the cell 23 concentrator is operating, the average

process condensate flow rate is 30 to 35 gal/min. The cell 23 concentrator is

only operated when a significant quantity of liquid waste is present in the

low-level waste handling system, and on the average, the concentrator is

planned to operate only 48 hours per month. This equates to a continuous flow

rate of 2.3 gal/min used for calculating influent mass and treatment sizing.

Currently, the cell 23 concentrator is not operating and the B Plant Process

Condensate is not discharging. An operational diagram of the B Plant Process

Condensate stream as it relates to the operation of the B Plant complex is

depicted in Figure 0.2-4. A flow schematic of the B Plant Process Condensate

stream in its current status is depicted in Figure 0.2-5. A site plan for the

B Plant Process Condensate is provided in Figure 0.2-6. This configuration is

anticipated to change through the implementation of engineering projects and

administrative controls.

0.2.1.2.2 Process Changes to Eliminate Sources. Several measures

implemented to control the discharge of constituents to the process condensate

within the last five years are described below.

* Converted Steam Jet Vessel Vent to Air Jet. Reduces flow by

1.5 gal/min.

* Housekeeping Practices. Since 1987, B Plant has implemented a

waste minimization program that limits all but essential flows to

the low-level waste handling system. Much of this minimization

has been in the form of housekeeping practices.

* Cleaning Known Contaminated Areas. In an attempt to minimize

hazardous or radioactive constituents being flushed into the low-

level waste handling system, _B Plant personnel have cleaned areas

of the operating, pipe, and electric galleries that were

identified as contaminated. A recent example was the complete

2-28-92 B Plant Process Condensate
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cleaning and repainting of the entire length of the B Plant

electric gallery.

Installation of Improved Deentrainer System. In 1987 an improved

deentrainer system was installed on the cell 23 concentrator

system. This improved deentrainer system has shown a

decontamination factor (DF) across the cell 23 concentrator

(including the deentrainer) of over 10,000 from the influent to

effluent.

The deentrainer consists of two mist eliminator pads. The two

pads are made from steel mesh of varying density and size. The

pads have two parts, a wire mesh top and a stainless steel yarn-

bottom layer. In addition, the deentrainer has an internal basket

that contains velocity sensors, pressure sensors, and

demineralized water jets.

The cell 23 concentrator was operated in late 1988 to obtain

samples described in Section 0.2-2, however, the concentrator was

not operated long enough for B Plant personnel to optimize the

deentrainer to its maximum efficiency. Optimization of the

deentrainer-is described more thoroughly in Section 0.4.2.

0.2.1.3 Wastewater Source Description

Each of the sources listed in Table 0.2-1 4 has been categorized under

one of the six categories A through F described in Appendix U. Appendix U

describes the methodology used to establish the six categories. Sources

assigned to Categories A through E are considered to be uncontaminated and do

not require treatment. Category F sources are considered to have the

potential to be contaminated and may require treatment before disposal. The

total flow rate is directed to double-shell tanks since the cell 23

concentrator is nonoperating in current status.

2-28-92 B Plant Process Condensate
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Table 0.2-1. Current Status of Sources.

Estimated

Source Effluent Water Flow Flow Rate

Source Building Category (1 Type Type 121 (gal/min) 131 Status

1. LLW from WESF (to TK-39-11 225-B F Delonized I 1.9E-02 Active

2. Cell Drain Header 221-B F Raw (4) C 9.5E-02 Active

3. 6-in. Chemical Sewer Header 221-B F San/Raw C 5.7E-01 Active

4. 114 Header 221-B F Sanitary [51 C 9.5E-03 Active

5. Chemical Addition Tanks 221-B F Sanitary I 6.7E-02 Active

Sanitary +

6. BCP Recycle, BCS Recycle 221-B F Cond (61 I 3.8E-02 Available

O
7. Vessel Vent Steam Jet 221-B F Sanitary + CD

Condensate Cond [61 1 0.OE+00 inactive

Total 8.OE-01 7

Notes:
[11 Source categories are defined in Appendix U.
[21 I - Intermittent, C - continuous
(31 Average flow rate is based on total annual flow divided by 525,600 minutes (one year).

(41 Raw water concentrations ar provided in Appendix U. 5

[5] Sanitary water concentrations are provided in Appendix U.

161 Steam condensate concentrations are provided in Appendix U.

0
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When the cell 23 concentrator is operating, feed is received from those

sources identified in Table 0.2-1. The following is a brief description of

each source.

0.2.1.3.1 225-B Low-Level Waste from Waste Encapsulation and Storage

Facility. Wastes generated at the Waste Encapsulation and Storage Facility

are received into B Plant's tank 39-1 through a common 4-in. header. The

sources that discharge into this 4-in. header originate from A through G cell

sumps, water from the capsule pool cell storage leak detection sumps, and

tank 100. This tank receives miscellaneous wastes from numerous floor drains,

the K-3 filter sump and stack drains, and the manipulator repair shop.

0.2.1.3.2 221-B Cell Drain Header. This header is a liquid collection system

that is located beneath and is common to all 40 cells in the 221-B canyon.

Liquids from leak tests or jumper change outs drain to the cell floor then to

this header and are collected into a common tank, TK-10-1. This header can

also receive waste from washdown of the 221-B railroad tunnel.

0.2.1.3.3 221-B 6-in. Chemical Sewer Header. This collection system can

receive liquids from a variety of locations. These include the

221-B operating and pipe galleries floor drains, the 221-B electric gallery

sumps, chemical makeup tanks, sanitary water from safety shower discharges,

steam condensate from all three galleries, steam condensate from 212-B,

sanitary water and steam condensate from 221-B heating ventilation, and air

conditioning units, and raw water from 221-B housekeeping activities. This

collection header was originally a part of the B Plant Chemical Sewer (BCE)

system but has been diverted to the B Plant Process Condensate stream since

1986 due to contamination found at that time. The sources of this

contamination have been reduced or eliminated through the cleaning of the

operating pipe galleries, the complete decontamination of the electrical

gallery, and the elimination of chemical makeup tank discharge due to the non-

active status of B Plant.

0.2.1.3.4 221-B 114 Header. This header is a 3-in. stainless steel line

located in the 221-B hot pipe trench. It originates in the vicinity of
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cell 20 and continues to near cell 36. It Eurrently receives non-contact

steam condensate from the vessel vent system steam heater. The function of

the vessel vent system is to provide exhaust ventilation to the 221-B process

vessels. This system maintains the vessel(s) at a negative pressure relative

to the process cell. This ensures that radiolytic hydrogen generation is

properly maintained, provides containment of radionuclides, and also enhances

various processes throughout the plant (cell 23 concentrator). The vapors,

after passing through filtration and condensing equipment, are discharged to

the 221-B wind tunnel.

The 114 header was originally a part of the B Plant Steam Condensate

(BCS) system, however, it was diverted to the B Plant Process Condensate in

1988 due to contamination. In efforts to eliminate contamination sources, all

contact sources were diverted or eliminated and all piping was cleaned and

purged. As a double-shell tank waste minimization effort, B Plant management

plans to re-route the 114 header back into the steam condensate, thereby

eliminating flow that currently is being transferred to double-shell tanks.

0.2.1.3.5 221-B Chemical Addition Tanks. Numerous chemical makeup scale

tanks are located throughout the 221-B operating gallery. However, the use of

the tanks is administratively controlled by using a lock-out/tag-out

procedure. Chemical tanks that support the low-level waste handling system

for the addition of sodium hydroxide for neutralization and sodium nitrite to

inhibit corrosion remain in service.

0.2.1.3.6 221-B Process Condensate Recycle, Steam Condensate Recycle.

Liquid effluent from either the process condensate or the steam condensate

streams that is determined to be unacceptable can be recycled back to

tank 24-1 and to the cell 23 concentrator or the low-level waste handling

system.

0.2.1.3.7 221-B Vessel Vent Steam Jet Condensate. Vacuum'for the B Plant

vessel ventilation system is created by a steam or air operated jet, J-22-4.

During periods that J-22-4 operates with steam as the fluid, the jet discharge

is cooled and condensed in the E-22-4 condenser. This condensate is collected
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in TK-22-1 at approximately 0.5 gal/min. Piriodically, the contents of

TK-22-1 are disposed of to the low-level waste handling system.

0.2.2 EFFLUENT CHARACTERISTICS

0.2.2.1 Stream Characteristics

Information on the chemical constituents of the waste stream were

collected through the sampling of the end-of-pipe location during the time

intervals identified in the 8 Plant Process Condensate Stream-Specific Report

(WHC 1990). Data from the B Plant Process Condensate was collected during the

period between October and December 1988.

The results of a statistical summary of the sampling data are listed in

Table 0.2-2. It is important to note that the samples that were analyzed

represented the combination of all of the sources listed in Table 0.2-1 and

the flows and concentrations represent the conditions that existed on the

sampling dates during the time interval identified above. The results of

analyses of raw water are provided for comparison and as an indicator of

constituent sources. Raw Columbia River water is used for the evaporative

cooling units. Constituents that are present in the raw river water and

sanitary water derived from the river water would be expected to be present in

the B Plant Process Condensate.

Mean, 90% upper confidence limit (CL), and maximum values for the data

are presented. The mean was calculated by adding values for each sample date

and dividing by the number of samples. The 90% confidence limit values are

the calculated values that statistically would not be expected to be exceeded

for 9 out of 10 samples. The maximum value is the largest analytical value

that was observed. The 90% confidence limit values are compared to

comparative levels to indicate those constituents that may be of concern and

to aid in identifying the type of treatment potentially required. The

effluent comparative levels (ECL) shown are the same as those shown in
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Table 0.2-2. Characteristics of B-Plant Process Condensate.

Flow Rate = 2.3 gallnmin

Stream Concentrations Ill Raw Effluent Stream Stream

Constituent Water Conparative 90%CLU Mean Total Mean Toxic

Mean 90%CL 131 Maximum 141 Mean 151 Level (ECL) 161 ECL Mass Mass

(ppb) (ppb) (ppb) (ppb) (ppb) (byr) (byr)

ORGANICS
Acetone 2.92E+02 3.62E+02 3.15E+02 5.02+01 7.2E+00 2.9E+00

Acetophenone 12] 1.70E+01 2.38E+01 3.10E+01 1.0E+01 2A.E+00 1.7E-01

2-Butanone (MEK) 2.70E+01 7.93E+01 4A0E+01 1.0E+01 7.9E+00 2.7E-01

2-Butoxyethanol 121 3.20E+01 ne 3.20E+01 3.2E.01

Decane 2.OE+01 nia 2.OOE+01 2.OE-01

2.4-Dimethyl-1-decene J2) 4.00E+01 nia 4.AE+01 4.0E-01

2-Ethyl-1-hexanoll23 2.ODE+01 n/a 2.00E+01 2.0E-01

Henelcoeane 3.20E+01 n/a 320E+01 3.2E-01

2-Hexanone 9.00E+00 1.82E+01 1.20E+01 5.OE+01 3.6E-01 9.1E-02

Phenol 12] 1.52E+01 2.32E+01 3.60E+01 3.9E+01 .9E-01 1.5E-01 4.1E-05

Unknown 2.80E+01 4.65E+01 3A0E+01 2.8E-01

Unknown alphatic HC 9.10E+01 2.66E+02 IASE+02 9.2E-01

INORGANICS
Amnmonla 1.25E+03 1.62E+03 1.37E+03 c 5.0E+01 1.3E+03 1.2E+00 1.3E+01

Barium 12] 6.40E+00 7.01E+00 8.00E+00 2.8E+01 1.OE+03 7.0E-03 6.5E-02 3.6E-04

Calcium 6.92E+03 2.81E+04 1.38E+04 1.8E+04 7.0E+01

Iron 4.75E+01 1.01E+02 6.50E+01 1.0E+02 3.OE+02 3.4E-01 4.82-01 1.2E-02

Lead A15E+01 1.60E+01 1.50E+01 1.9E+01 5.01E+01 32E-01 1.5E-01 2.7E-01

Magnesium - 2.43E+02 8.37E+02 4.36E+02 4.2E+03 2.5E+00

Manganese 7.00E+00 1.32E+01 9.00E+00 1A+01 5.0E+01 2.6E-01 7.1E-02 1.3E-02

Mercury 8.40E+00 1.18E+01 9.50E+00 1.0E-01 2.0E+00 5.9E+00 8.5E-02 4.3E+01

Nitrate 9.00E+02 2.13E+03 1.30E+03 7.5E+02 4A.404 4.8E-02 9.1E+00 1.1E-03

Potassium 121 1.37E+02 1.94E+02 2.85E+02 8.0e+02 1AE+00

Sodium 12) 4.33E+02 6.91E+02 1.01E+03 2.2E+03 4.4E+00

Sulfate 12] 9.50E+02 1.64E+03 2.75E+03 1.0E+04 2.5E+05 6.6E-03 9.6E+00

Uranium 12] 3.39E-01 6.31E-01 1.06E+00 6.E-01 5.9E+01 1.1E-02 3AE-03

Zinc 820E+01 3.16E+02 1.58E+02 1AE+01 5.0E+03 6.3E-02 8.35-01 4.2E-02

RADIONUCLIDES (pCOUL) (pCY/L) (pCY/L) (pCV/L) (pCVL

Alpha Activity [7] 327E+00 5.31E+00 3.93E+00 2.3E+00 12E+00 4AE+00 5.4E-07 3.7E-03

Beta Ativity [8] 2.43E+04 7.12E+04 3.95E+04 8.2E+00 4.0E+01 1.8E+03 1.E-06 4.6E+02

TOTAL [10] 1.2E+02 5.0E+02

hk=lSELLANEOUS PARAMETERS
Conductivty (uS) 2.55+01 2.70E+01 2.60E+01 8.8E+01
pH (dimensionless) 8.86E+00 9.64E+00 9.11E+00 6.96 6.5-8.5 19]
Temperature (-C) 2.04E+01 3.06E+01 2.37E+01 15.8
Total Organic Carbon (ppb) 1.00E+03 1.2E+03 1.30E+03 1.6E+03

Notes:
[1] Data are from 1B Plant Process Condensate Strsam-Speclic Report, WHC-EP-342,

Addendum 17. Issued August 1990. Page 3-3. except as noted by 121.

12] Same as [1], except that the data are from the Appendix to the Stream-Speclic Report.
13] 90%CL = 90% Confidence Limit. Upper Imit of the one-tailed 90% confidence interval. Used for all data

sets except pH data with means below 7.25. These cases use the lowerbWit of the one-talled 90% confidence interval.
[4] Maximum values are shown for asl constituents. pH values are those farthest from 7.25.
[5) Raw Water data are from WHC-EP-0052, Rev 1, *Prelkminary Evakation of Hanford Liquid Discharges to the Ground, August 1988.
[6] Effluent Comparative Levels as given In Appendix U.
[7] Alpha Is modeled as Pu-239.
[8] Beta Is modeled as Sr-90.
19] The stream 90%CL pH exceeds the comparative level range. -

110 A theoretical streem of raw water having the same flow rate as this stream would cany 2.92+01 Wmean toxic mass.
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Appendix U. For the stream listed in Table-O.2-2, the constituents that

exceed effluent comparative levels were acetone, acetophenone, 2-butanone,

mercury, alpha activity, beta activity, and pH. Only two samples from 1988

were used in the sample analysis, since these were believed more

representative of conditions at the time of the 8 Plant Process Condensate

Stream-Specific Report (WHC 1990). The broad range of sample values and few

samples resulted in 90% confidence limit values above the maximums. For

example, total beta activity has a 90% confidence limit value 1.8 times the

maximum. The low number of samples may be exaggerating the exceedances.

B Plant does not add acetone to its process condensate stream, although

six samples taken from 1985 through 1988 had concentrations ranging from 7 to

315 ppb. Acetone could be a degradation produce from biocides used to treat

air washer water, or it could come from degradation of residual solvent

extraction solutions in canyon tanks.

Acetophenone was less than the detection limit of 10 ppb in both 1988

samples and one 1985 sample, but was detected in both samples taken in 1986.

These old samples were included for completeness in Table 0.2-2. Detections

were not verified by later sampling.

2-Butanone is believed to result from sample contamination. It is not

added at 8 Plant. In looking at the total data, five samples were analyzed

for 2-butanone. Detections were made in two samples while three were less

than the effluent comparative level and the detection limit of 10 ppb.

Detections were not made in any of the four blank samples that were also

analyzed for 2-butanone.

The likely source of mercury is as a contaminant in sodium hydroxide

that was used in the plant. In the past, sodium hydroxide was produced in

mercury cells, providing a likely source. Efforts have been made to obtain

higher quality sodium hydroxide to eliminate this problem.

Alpha activity, beta activity and non-neutral pH are commonly associated

with process condensates.
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The influent mean total mass shown in-the table was calculated by

multiplying the expected wastewater stream flow rate by the mean concentration

of each constituent to obtain the expected mass of all constituents in the

wastewater stream. The influent mean toxic mass was calculated by multiplying

the influent mean total mass by the toxic weighting factor described in

Appendix U. Mass values were obtained for the radionuclide species by using

standard specific activities for each radionuclide. Toxic weighting factors

also were used for the radionuclides to enable calculation of the toxic mass.

Table 0.2-3 lists projected concentrations and the flow rate for the

process condensate stream as of February 1992 if the cell 23 concentrator were

operating at current status flow rate. These conditions reflect the source

control changes described earlier in this section. The table also shows the

effluent comparative levels, annual mass of chemical and radiological

constituents discharged, and the annual toxic mass discharged.

As seen from Table 0.2-3, the constituents that will exceed the

comparative levels are acetone, acetophenone, 2-butanone, ammonia, mercury,

zinc, alpha activity, and beta activity.

0.2.2.2 Source Status

Currently, the B Plant Process Condensate stream is not active. The

process condensate is only generated when the cell 23 concentrator is being

operated as part of the low-level waste handling system. The cell 23

concentrator has not operated since March 1990 during which the B Plant

Process Condensate stream was recycled. The wastes normally concentrated in

the cell 23 concentrator have been diverted to the double-shell tanks program.

Based upon the investigations and conclusions completed under the

B Plant Process Condensate Stream-Specific Report (WHC 1990), the B Plant

Process Condensate effluent has not been-designated under the Washington State

Administrative Code (WAC) 173-303, Dangerous Waste Regulations. Additional

characterization is planned in support of this designation process. This

2-28-92 B Plant Process Condensate

0-20



WHC-SD-W049H-ER-003, Rev. 0

Table 0.2-3. Estimated Current Status of B Plant Process Condensate.

Flow Rate. 0.8 gal/mil

Estimated Effluent Stream Stream

Constituent Mean Comparative Mean Total Mean Toxic

Concentration (11 Level (ECL) (21 Mass (41 Mass [51
(ppb) (ppb) (biyr) (btyr)

ORGANICS
Acetone 2.92E+02 [31 5.0E+01 1.0E+00

Acetophenlonle 1.70E+01 [31 1.0E+01 6.0E-02

2-Butanone (MEK) 2.70E+01 [31 1.0E+01 9.5E-02

2-Butoxyethanol 3.20E+01 1.1E-01

Decane 2.00E+01 7.0E-02

2.4-Ohmethyl-1-decene 4.00E+01 1.4E-01

2-Ethyl1-hexanol 2.00E+01 7.0E-02

Henelcosane 3.20E+01 1.1E-01

2-Hexanone 9.00E+00 5.0E+01 3.2E-02
Phenol 1.52E+01 3.9E+01 5.3E-02 1.4E-05

Unknown 2.80E+01 9.8E-02
Unknown aliphatic HC 9.10E+01 3.2E-01

INORGANICS
Ammonta 1.25E+03 1.3E+03 44E+00

Barium 6.40E+00 1.0E+03 2.2E-02 1.3E-04

Calcium 6.92E+03 2.4E+01

Iron 4.75E+01 3.0E+02 1.7E-01 4.0E-03

Lead 1.45E+01 5.0E+01 5.1E-02 9.5E-02

Magnesium 2.43E+02 8.5E-01
Manganese 7.00E+00 5.0E+01 2.5E-02 4.6E-03

Mercury 8.40E+00 (31 2.0E+00 2.9E-02 1.5E+01

Nitrate 9.00E+02 44E+04 3.2E+00 4.0E-04

Potassium 1.37E+02 4.8E-01

Sodium 4.33E+02 1.5E+00
Sulfate 9.50E+02 2.5E+05 3.3E+00
Uranium 3.39E-01 5.9E+01 1.2E-03

Zinc 8.20E+01 5.0E+03 2.9E-01 1.5E-02

RADIONUCLIDES (pCIt) (pCVL)
Alpha Activity 3.27E+00 [31 1.2E+00 1.9E-07 1.3E-03

Beta Activity 2.43E+04 [31 4.0E+01 6.0E-07 1.6E+02

TOTAL 4.1E+01 1.7E+02 [61

MISCELLANEOUS PARAMETERS
Conductivity (uS) 2.55E+01
pH (dimensionless) 8.86E+00 [31 6.5-8.5

Temperature (IC) 2.04E+01
Total Organic Carbon (ppb) 1.00E+03

Notes:
[11 Estimated concentrations are the same as in Table 0.2-2. (The flow rate is reduced.)
[21 Effluent Comparative Levels are as given in Appendix U.
[31 Constituent concentration Is above the comparative level.

[41 Total mass is the annual average amount estimated as in Appendix U.
[51 Toxic mass is the annual average amount estimated as In AppendIx U.
[61 A theoretical strewn of raw water having the same flow rate as this stream would cany

1.0E+01 btyr of mean toxic mass.
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sampling will be further outlined in the B Pl-ant sampling and analysis plan

(SAP).

If the B Plant Process Condensate were classified as being derived from

a listed waste, the low-level waste handling system would be permanently

routed to the double-shell tank. Also, the cell 23 concentrator system would

be abandoned or other alternatives would be identified. If the cell 23

cohcentrator system would not be operating, the process condensate and steam

condensate streams would both be abandoned as well.

During October 1991 B Plant personnel conducted a self-audit to

determine if any listed wastes are or may be present. The audit was conducted

on the premise that only two types of listed wastes, spent solvents and

discarded chemical products, conceivably could be present, since the

concentrator will not process neutralized current acid waste, process

organics, or cesium/strontium tank solutions. These materials are temporarily

stored in 221-B tanks but do not come in contact with process piping or

equipment. The audit was based on a survey with five questions pertaining to

the disposal of spent solvents, other listed chemical products, and other

chemical products to the B Plant Process Condensate stream for both past and

present practices. The five questions and supporting guidance are provided in

Appendix U. The survey also requested information about the storage of

chemicals that conceivably could leak into drains that feed into the

wastewater discharge system.

Table 0.2-4 contains a summary of the responses to these questions

referenced by each source listed in Table 0.2-1. No listed wastes were found

to be added to the wastewater stream. The potential for spills exists in

locations that currently store chemicals for use in the B Plant process.

Westinghouse Hanford Company (Westinghouse Hanford) has implemented

administrative procedures to minimize the potential for spills. The potential

for spills will be eliminated altogether as a part of Alternatives 2 and 3

described in Section 0.4.
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Table 0.2-4. Results of Self Audit to Determine Regulatory Status

to of B Plant Process Condensate.

1 2 3 4 5

Spent Chemical Historical Connection

Solvents Products Releases/ To Chemical

Source IIl Discharged? Discharged? Discharges? Source? Spill Potential?

1. Low Level Waste from No No No Yes(3] No

WESF (to TK-39-1)

2. Cell Drainage Yes (21 No No No No

3. 6-in. Chemical Sewer No No No Yes131 Yes[41

Header

4. 114 Header No No No No No P

5. Chemical Addition Makeup No No No Yes[31 Yes[41 

Tanks

6. BCP Recycle, BCS Recycle No No No No No

7. ' Vessel Vent Steam Jet No No No No No

Condensate

Notes: 
5

(11 Sources as of February 1992.

W (21 Use of 1,1,1 TCE to clean crane equipment in canyon.
131 Waste drain from chemical make up tanks.

(41 Due to possible overflow or spill in scale tank area.

CL
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0.3.0 BAT/AKART PROCEDURE APPLICATION

The following sections describe the steps involved in applying the

procedure described in Appendix U to determine BAT/AKART for the B Plant

Process Condensate stream.

0.3.1 WASTEWATER DESIGNATION RELATIVE TO EFFLUENT COMPARATIVE LEVELS

The results of the characterization of the B Plant Process Condensate

stream were presented in Section 0.2.2. The 8 Plant Process Condensate

Stream-Specific Report proposed that this stream not be designated (WHC 1990).

Section 0.2.2.2 indicates that the B Plant Process Condensate stream is not a

listed waste subject to treatment by best demonstrated available technology.

0.3.2 APPLICABLE EFFLUENT GUIDELINES

The first of the four methods discussed in Appendix U to determine

BAT/AKART is to identify existing applicable effluent standards. These

provide limits for effluent concentrations that may result from the

application of BAT/AKART to the wastewater stream. These effluent comparative

levels are discussed in Appendix U. Other industry-specific standards apply

to about 50 industrial source categories. None of these standards are

applicable to the B Plant Process Condensate stream because the operations

that produce the wastewater are unique to this facility (i.e., the operations

are not typical of any of the industrial source categories). However, the

effluent comparative levels identified in Table 0.2-2 offer guidance in the

development and evaluation of alternatives in the subsequent BAT/AKART

selection steps.
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0.3.3 APPLICABLE TRANSFERABLE TECHNOLOGIES-

This method can be used to determine BAT/AKART by identifying

technologies that can be duplicated or adapted (i.e., transferred) from

systems that either are operating or have been approved for design and

construction in other, similar applications.

The process condensate effluent to be treated has unique, site-specific

characteristics. No waste streams were identified that were sufficiently

similar to B Plant Process Condensate effluent to allow for direct

determination of BAT/AKART according to the technology transfer method.

0.3.4 APPLICABLE TREATABILITY STUDIES

The inability to determine BAT/AKART by application of the effluent

guidelines method or the technology transfer method, as described above, leads

to the application of the treatability studies method. While no existing

wastewater is sufficiently similar to the B Plant Process Condensate stream

and there is no definite trend in control efforts for waste stream types

similar to the process condensate, the treatment systems at the

U.S. Department of Energy's (DOE) Savannah River Plant, Oak Ridge National

Laboratory, and the system planned under Project C-018H for the Hanford Site

do provide a basis for further development using the generic treatment system

method described in the following section.

0.3.5 APPLICABLE GENERIC TREATMENT ALTERNATIVES

The generic treatment systems method is a procedure for determining

BAT/AKART in cases where little or no relevant data is available regarding

treatment of similar wastewater streams.

As described in the preceding sections, effluent guidelines, technology

transfer, and treatability studies were not appropriate methods for
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determining BAT/AKART for treatment of the B Plant Process Condensate stream.

Therefore, it was necessary to apply the generic treatment systems method as

described in Appendix U.

The procedure began with a review of the technologies screened in

Appendix U to determine the types of treatment required to reduce

concentrations of constituents that exceed the effluent comparative levels

shown in Table 0.2-2. The next step involved selecting appropriate

technologies and linking them into four alternatives. Detailed evaluations of

two treatment alternatives, a source control alternative, and the current

status alternative are reported in Section 0.5. The process continued with a

comparison of the four alternatives and selection of one as satisfying the

requirement for BAT/AKART. The comparison and selection processes are

described in Section 0.6.
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0.4.0 TECHNOLOGY AT~ERNATIVES

This section identifies alternatives evaluated for the current Process

Condensate stream discussed in Section 0.2. The alternatives considered for

the wastewater stream are: 1) maintain current status (no action),

2) implement planned and additional source controls, 3) implement an onsite

end-of-pipe treatment system, and 4) divert the B Plant Process Condensate

effluent to C-018H for end-of-pipe treatment.

A screening of all of the presently available technologies at Savannah

River Plant, Oak Ridge National Laboratory, and elsewhere to remove these

constituents was conducted under Project C-018H at the Hanford Site. A

summary of the screening results is contained within Appendix U. The

screening process used in the preparation of the BAT/AKART report for Project

C-018H identified four technologies as being appropriate for removing

suspended solids: fabric filtration, microfiltration, ultrafiltration, and

deep-bed filtration. Two technology alternatives were retained for removing

organics from the wastewater stream: granular activated carbon (GAC)

adsorption and ultraviolet (uv) light activated oxidation of organics. Two

technology alternatives were identified to remove dissolved solids: ion

exchange and reverse osmosis (RO). The selected treatment technologies, which

are described further in Appendix U, are combined into one end-of-pipe

treatment alternative.

0.4.1 ALTERNATIVE 1 - CURRENT STATUS

For Alternative 1, it is assumed that no additional source control

measures or treatment will be implemented at the facility. The current status

as described in Section 0.2 would be maintained. As described in

Section 0.2.1.3, the 6-in. chemical sewer header within 221-B electrical

gallery and the 114 header would continue to discharge to the low-level waste

handling system. The cell 23 concentrator is not operating.
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0.4.2 ALTERNATIVE 2 - PLANNED SOURCE CONTROL-

For Alternative 2, the cell 23 concentrator is assumed to be operating.

B Plant personnel would optimize operation of the Process Condensate

deentrainer. The deentrainer currently installed on the B Plant Process

Condensate system was installed in late 1987 and early 1988, before the data

collection as indicated in Table 0.2-2. Significant reductions in the pre-

1988 constituent levels were shown due to the installation of the improved

deentrainer. Since 1988, however, optimization of the deentrainer has not

been accomplished due to the non-active status of B Plant. Optimization is

planned for implementation.

Optimization of the deentrainer includes increasing the water vacuum,

regulating water flow through the deentrainer bypass and the backflush sprays,

and optimizing the boil-off rate. Based on equipment procurement

specifications, B Plant process engineering estimates that deentrainer

optimization will provide an additional decontamination factor of 10 above

that already achieved.

In addition to deentrainer optimization, all B Plant Process Condensate

piping and tanks would be thoroughly cleaned and tested before operating the

cell 23 concentrator system. To ensure acceptable effluent quality, the

entire B Plant Process Condensate would be retained in tanks and each batch

would be individually tested for acceptability. If a batch was determined to

be unacceptable, it would be recycled to the cell 23 concentrator for

additional processing or sent to double-shell tank storage. For the purposes

of this BAT/AKART study, a decontamination factor of 10 would be applied. In

addition to the above mentioned improvements, the following source controls

would be implemented.

* The 6-in. chemical sewer header would be reconnected, following

characterization and approval, to the B Plant Chemical Sewer.

(See Appendix N, Section N.4.2.)
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0 The 114 header would be reconneCted, following characterization

and approval, to the B Plant Steam Condensate. (See Appendix P,

Section P.4.2.)

0.4.3 ALTERNATIVE 3 - END-OF-PIPE TREATMENT AT B PLANT

- For Alternative 3, the source controls outlined in Alternative 2 would

be implemented. In addition, the B Plant Process Condensate stream would be

treated using a combination of filtration, carbon adsorption of organic

constituents, and ion exchange for removal of metals and radionuclides. The

treated stream would be discharged directly to the Project W-049H Treated

Effluent Disposal Facility. Batch sampling and analysis will be used to

assure effluent quality. Secondary waste would be produced as exhausted

filter media, spent activated carbon, and saturated ion-exchange resin.

The treatment system was developed by combining the technology

alternatives from Appendix U into a treatment train capable of treating all of

the contaminant groups suspected as being present in the stream.

Two technology alternatives for treating organic constituents remain

from the Appendix U evaluation: uv-oxidation and GAC adsorption. GAC is an

effective treatment technology for removing organic constituents but has the

drawback of producing saturated carbon as a solid secondary waste. However,

GAC has a 99% efficiency for volatile organics and some semi-volatile

organics, thus, it was retained for further evaluation in Alternative 3. The

uv-oxidation is an effective treatment for volatile and semi-volatile -

organics. However, for the removal of low concentrations of organics as found

in this wastewater stream, uv-oxidation is not preferred because of cost

effectiveness considerations. Thus, uv-oxidation was eliminated for the

treatment of B Plant facility wastes.

Two technology alternatives for treating inorganic constituents remain

from the Appendix U evaluation. Of these two technologies, reverse osmosis

was eliminated from further consideration because it is not as effective as

2-28-92 B Plant Process Condensate

0-31



WHC-SD-W049H-ER-003, Rev. 0

ion exchange in removing low-levels of inorga-nic constituents from small

volumes of wastewater. Ion-exchange systems are readily available that will

substantially reduce contaminant levels and thus, were selected for the

B Plant Process Condensate stream.

0.4.4 ALTERNATIVE 4 - END-OF-PIPE TREATMENT AT C-018H

Alternative 4 would treat the B Plant Process Condensate effluent

through the C-018H treatment facility. This treatment facility is described

in the C-018H Engineering Report. The C-018H treatment process consists of

filtration for suspended solids, acidification for ammonia treatment,

uv/oxidation for organics, and reverse osmosis and ion exchange for removal of

metals and radionuclides. A large holding tank, in addition to the existing

tanks in 221-BB would be installed, and the 1 gal/min flow rate would be

collected and transferred to C-018H via pipeline. It is anticipated that

35,000 gal would be transferred to C-018H for treatment each month.
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0.5.0 DESCRIPTION OF-ALTERNATIVES

This section describes the four BAT/AKART alternatives in detail.

Concentration estimates in tables are provided to define the performance of

each alternative for removing the constituents of concern. Process

descriptions are provided for each alternative and they are characterized for

treated water quality, reliability, safety, process development status, ease

of maintenance, flexibility, permitting, interdependence, factors associated

with secondary waste, and cost. The methods and assumptions described in

Appendix U were used by a panel of engineers to evaluate all alternatives.

0.5.1 ALTERNATIVE 1 - CURRENT STATUS

A brief process description of Alternative 1 is provided in

Section 0.5.1.1. The qualitative attributes of Alternative 1 (treated water

quality, reliability, safety, process development status, ease of maintenance,

flexibility, permitting, interdependence) are described in Sections 0.5.1.2

through 0.5.1.9. The character and quantity of secondary wastes that are

expected if Alternative 1 is implemented are described in Section 0.5.1.10.

Section 0.5.1.11 provides the estimated cost associated with the

implementation of Alternative 1. The current status serves as a basis for

comparing attributes of all other alternatives except for treated water

quality where the toxic mass listed in Table 0.2-2 is used.

0.5.1.1 Process Description

In Alternative 1, it is assumed that no additional source control

measures or treatment will be implemented at the facility. Source control

measures previously implemented include improvement of housekeeping practices,

the cleaning of known contaminated areas, and the installation of an improved

deentrainer. The current status as described in Sections 0.2 and 0.4.1 would
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be maintained with the cell 23 concentrator -nonoperational. The primary

attributes of Alternative 1 are discussed in this section.

0.5.1.2 Treated Water Quality

The anticipated treated water quality for Alternative 1 is summarized in

Table 0.2-3. The effluent comparative levels would be exceeded for acetone,

acetophenone, 2-butanone, ammonia, mercury, alpha activity, and beta activity.

These exceedances were explained in Section 2.2.2. With the toxic mass and

flow rate listed in Table 0.2-3 and the method described in Appendix U, the

water quality ratio is 218. Since this value is above 100, the water quality

for Alternative 1 was given a low rating.

0.5.1.3 Reliability

Alternative 1 has already been implemented. Established source control

methods as described in Section 0.2.1.2.2 were utilized. The reliability of

these methods was given a high rating.

0.5.1.4 Safety

Established source control measures as described in Section 0.2.1.2.2

were implemented. The safety of these methods was given a high rating as they

are relatively easy to implement, install and operate.

0.5.1.5 Process Development Status

The source control measures currently in place as described in place as

described in Section 0.2.1.2.2 are based-on established technologies. The

process development status of Alternative 1 was given a high rating.
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0.5.1.6 Ease of Maintenance

The ease of maintenance for Alternative 1 was given a high rating.

Based on past operating information for the features described in

Section 0.2.1.2.2, very little maintenance is expected.

0.5.1.7 Flexibility

The flexibility of Alternative 1 was given a low rating. It does not

control the flows and concentrations of active waste streams, and cannot adapt

to changing process needs in the facility.

0.5.1.8 Permitting

No permit is required to discharge to double-shell tanks. The lack of a

permit requirement gives Alternative 1 a high rating.

0.5.1.9 Interdependence

Alternative 1 is not dependent on the successful operation of processing

facilities located within the B Plant site, however, it is dependent on the

ability of the double-shell tank system to continue to receive very low

concentrations of high volume low-level waste (approximately

35,000 gal/month). No secondary waste will be generated by the B Plant

Process Condensate process, however interaction with waste storage and

disposal facilities is required due to the lack of operation of the cell

23 concentrator that would reduce the volume of liquid waste handled by the

double-shell tank program. The interdependence rating of Alternative 1 is

low.
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0.5.1.10 Secondary Wastes

For Alternative 1, it is assumed that no additional source control

measures would be implemented at the facility. No secondary wastes normally

would be produced by Alternative 1. However, with the cell 23 concentrator

nonoperational, Alternative 1 requires that the entire stream be transferred

to double-shell tanks as secondary waste. This stream is considered to be

secondary waste for Alternative 1 and in Appendices N and P where the 6-in.

and 114 header sources are being reconnected. The secondary waste rating of

Alternative 1 is low.

0.5.1.11 Cost

For Alternative 1, it is assumed that no additional source control

measures or treatment would be implemented at the facility. No additional

costs will be incurred to implement Alternative 1. Alternative 1 does have an

associated cost because 35,000 gal/month of B Plant low-concentration process

wastes will be transferred to the double-shell tanks at an estimated cost of

$100,000/month instead of being treated by the cell 23 concentrator in the

low-level waste handling system. Additional details on the low-level waste

handling system are included in Section 2.1. One-half of this cost is

estimated for discharge of process condensate to the double-shell tanks with

one-half of the cost charged to the B Plant Chemical Sewer (Appendix N).

A rough-order-of-magnitude equivalent uniform annualized cost (EUAC) of

$600,000 has been calculated for Alternative 1. Alternative 1 would remove an

estimated 330 lb/yr of toxic mass listed in Table 0.2-2, which results in a

cost effectiveness of $1800/lb of toxic mass removed. The cost rating of

Alternative 1 is low.

0.5.2 ALTERNATIVE 2 - PLANNED SOURCE CONTROL

A process description of Alternative 2 is provided in Section 0.5.2.1.

The qualitative attributes (treated water quality, reliability, safety,
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process development status, ease of maintennce, flexibility, permitting, and

interdependence) of Alternative 2 are described in Sections 0.5.2.2 through

0.5.2.9. The character and quantity of secondary wastes that are expected if

the alternative is implemented are described in Section 0.5.2.10.

Section 0.5.2.11 relates the estimated cost associated with~the implementation

of the alternative. Alternative 1 - current status serves as the basis for

comparison for Alternative 2 except for treated water quality where the toxic

mass listed in Table 0.2-2 is used.

0.5.2.1 Process Description

The planned source control measures identified for the remaining active

sources of the B Plant Process Condensate are described in Section 0.4 and are

summarized in Table 0.5-1.

Figure 0.5-1 shows the flow of effluent sources after the existing,

planned, and additional source control measures have been implemented. The

flow rates and/or concentrations will change as a consequence of implementing

the planned source control measures. Table 0.5-2 shows estimated

concentrations after planned source control measures have been implemented.

This table also shows the effluent comparative levels, the annual mass of

chemical and radiological constituents discharged to the Process Condensate

stream after the alternative is implemented and the annual toxic mass

discharged.

The primary attributes of Alternative 2 are discussed in the following

sections.

0.5.2.2 Treated Water Quality

The anticipated water quality is summarized in Table 0.5-2. The

anticipated water quality is based on the reduced flow rate due to the

diversion of the 6-in. chemical sewer header and the 114 header and a
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Table 6.5-1. Alternative 2 - Estimated Effects of Planned Source Controls.
~0

SnourceLow Leve Waste fromWEl
Low Level Waste from WESF
(to-TK-39-1)

Cell Drainage

6-in. Chemical Sewer Header

114 Header

Chemical Addition Makeup
Tanks

BCP Recycle, BCS Recycle

Vessel Vent Steam Jet
Condensate

Source Control

None

None

Divert to Chemical Sewer

Divert to BCS effluent

None

None

None

BAT/AKART
Option[l]

F-1

F-1

F-1

F-1

F-1

F-1

F-1

Effluent
Water Type

Delonized

Raw

San/Raw

Sanitary

Sanitary

Steam Cond.

Steam Cond.

Total

Estimated
Resulting Flow
gal/min2) -

1.9E-02

6.8E-01

0.OE+00

0.OE +00

6.7E-02

3.8E-02

1.5E+00

2.3+00

BAT/AKART options from Appendix U.
Average flow rate is based on total annual.flow divided by 525,600 minutes (one year).

1. 225-B

2.

3.

4.

5.

6.

7.

221-B

221-B

221-B

221-B

221-B

221-88
0

Notes:
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[2)
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Table 0.5-2. Alternative-2 -
Stream Characteristics After Planned

Estimated
Source Control.

Flow Rate = 2.3 gallmin

Estimated Decontamination Estimated Effluent Stream Stream
Current Status Factor Post BAT/AKART Conparative Mean Total Mean Toxic

Constiuent Mean (DF) [2] Mean Level (ECL) [5] Mass [6] Mass [7]
Concentration [1] Concentration [3]

(ppb) (ppb) (ppb) (biyr) (byr)

Acetone 2.82E+02 1 2.9E+02 {4] 5.0E+01 2.9E+00

Acetophenone 1.70E+01 1 1.7E+01 [4] 1.0E+01 1.7E-01

2-Butanone (MEK) 2.70E+01 I 2.7E+01 [4 1.OE+01 2.7E-01

2-Butoxyethanol 3.20E+01 1 3.2E+01 3.2E-01

Decane 2.00E+01 1 2.OE+01 2.OE-01

2.4-Dimethyl-1-decene 4.00E+01 1 4.OE+01 4.OE-01

2-Ethyl-1-hexanol 2.OOE+01 1 2.0E+01 2.0E-01
Henelosane 3.20E+01 1 3.2E+01 3.2E-01

2-Hexanone 9.OOE+00 1 9.0E+00 5.0E+01 9.1E-02

Phenol 1.52E+01 I 1.5E+01 3.9E+01 1.5E-01 4.IE-05

Unknown 2.80E+01 1 2.3E+01 2.8E-01
Unknown aliphatic HC 9.10E+01 1 9.1E+01 9.2E-01

INORGANICS
Ammonia 1.25E+03 10 1.3E+02 1.3E+03 1.3E+00
Barium 6.40E+00 10 6AE-01 1.0E+03 6.5E-03 3.6E-05

Calcium 6.92E+03 10 6.9E+02 7.OE+00
Iron 4.75E+01 10 4.8E+00 3.OE+02 4.8E-02 1.2E-03

Lead 1A5E+01 10 1.E+00 .5.0E+01 1.SE-02 2.7E-02

Magnesium 2A3E+02 10 2AE+01 2.5E-01
Manganese 7.00E+00 10 7.OE-01 5.0E+01 7.1E-03 1.3E-03

Mercury 8.40E+0 10 BAE-01 2.OE+00 8.5E-C 4.3E+00

Nitrate 9.00E+02 10 9.OE+01 4AE+04 S.1E-01 1.1E-04

Potassk
Sodium
Sulfate
Uraniun
Zinc

RADIONUCLIDES
Alpha Activity
Beta Activity

1.37E+02
4.33E+02
O.5OE+02
3.19E-01
8.20E+01

(pCI/.)
3.27E+00
2.43E+04

2.04E+01
4 &V=gE

10
10

. r-
JA~fAEZ410

10

10
10

1

1AE+ I
4.3E+01
9.5E+01

3AE-02
8.2E+00

(pCV/L)
3.3E-01
2AE+03

2.OE+01
1i+0

TOTAL 1.7E+01 5.0E+01 [8]

Notes:
Estimated concentrations and flow rate are the same as in Table 0.2-2.
Decontamination Factors = InluentiEffluent
Concentration Is the result of dividing the Current Status concentration by the DF.
Consttuent concentration Is above the owoparative level.
Effluent Conparative Levels are as given in Appendix U.
Total mass Is the annual average amount estimated as in Appendix U.
Toxic mass Is the annual average amount estimated as In Appendix U.
A theoretical stream of raw water having the same flow rate as this stream would carry

2.9E+01 b/yr of mean toxic mass.

0-40

2.5E+05

1AE-01
4AE-01
9.6E-01

8.3E-025.0E+03

(pCLVL)
1.2E+00

[4] 4.OE+01

4.2E-03

5AE-08 3.7E-04
1.7E-07 4.6E+01

[1]
[2]
[3]
14]
15]
[6]
[7]
[a]
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decontamination factor of 10 due to the optim-ization of the deentrainer and

cleaning of the B Plant Process Condensate system. The effluent comparative

levels would be exceeded for acetone, acetophenone, 2-butanone, and beta

activity as a result of the decontamination factors projected for deentrainer

optimization and cleaning of tanks and piping. These exceedances were

explained in Section 0.2.2.1. Alternative 2 would remove 90% of the 500 lb/yr

of total influent toxic mass listed in Table 0.2-2. With the toxic mass and

flow rate listed in Table 0.5-2 and the method described in Appendix U, the

water quality ratio is 22. Since this value is between 1 and 100, the water

quality for Alternative 2 is judged to be medium.

0.5.2.3 Reliability

The planned source control method is of a standard design and will be

easy to implement. The optimization of the deentrainer relies on three

primary parameters: temperature, pressure, and flow. Once these parameters

are defined, the system should operate relatively smoothly. The reliability

rating of these methods is medium.

0.5.2.4 Safety

Established source control methods were selected for Alternative 2. The

safety rating of these proven measures is high.

0.5.2.5 Process Development Status

Advanced applications of established source control measures were

selected. The ability to optimize the deentrainers to achieve the desired

effluent quality cannot be verified until actual implementation. The

development status rating of Alternative_2 is medium.
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0.5.2.6 Ease of Maintenance

The source control measures implemented in Alternative 2 as described in

Section 0.4.2 are applications of well-established technologies that require

little maintenance. The ease of maintenance rating for Alternative 2 is high.

0.5.2.7 Flexibility

The flexibility of Alternative 2 was given a medium rating. It has only

limited adaptability to changing process needs in the facility, such as the

need to treat new waste sources. The optimized deentrainers should be capable

of improved performance over the existing system.

0.5.2.8 Permitting

The projected concentration of acetone, acetophenone, 2-butanone, and

beta activity exceeds the effluent comparative levels. The permitting

attribute of Alternative 2 was given a medium rating due-to the removal of 90%

of the total influent toxic mass for this stream.

0.5.2.9 Interdependence

Alternative 2 is not interdependent on the successful operation of

processing facilities located off the B Plant site. This

low-level of interdependence results in a high rating for this attribute.
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0.5.2.10 Secondary Wastes

The only secondary wastes generated by Alternative 2 are the deentrainer

pads which are replaced every three years. This minimal quantity of secondary

waste results in a high rating.

0.5.2.11 Cost

A rough-order-of-magnitude (ROM) equivalent uniform annualized cost

(EUAC) of $210,000 has been estimated for Alternative 2 based on the costing

methods and assumptions described in Appendix U for deentrainer optimization.

Optimization would consist primarily of manpower costs only and are not

considered in this report. Alternative 2 would remove an estimated

450 lb/year of toxic mass listed in Table 0.2-2, resulting in a cost

effectiveness of $470/lb toxic mass removed. This results in a medium rating.

0.5.3 ALTERNATIVE 3 - END-OF-PIPE TREATMENT AT B PLANT

A process description of Alternative 3 is provided in Section 0.5.3.1.

The qualitative attributes (treated water quality, reliability, safety,

process development status, ease of maintenance, flexibility, permitting, and

interdependence) of Alternative 3 are described in Section 0.5.3.2 through

0.5.3.9. The character and quantity of secondary wastes that are expected if

Alternative 3 is implemented are described in Section 0.5.3.10.

Section 0.5.3.11 relates the estimated cost associated with the implementation

of Alternative 3. Alternative 1 - current status serves as the basis for

comparison for Alternative 3 except for treated water quality where the toxic

mass listed in Table 0.2-2 is used.
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0.5.3.1 Process Description

The source controls outlined for Alternative 2 will be implemented. The

treatment process for the B Plant Process Condensate stream consists of

filtration for suspended solids, carbon adsorption for organics, and ion

exchange for removal of metals and radionuclides. Alternative 3 is also

described in Section 0.4. Figures 0.5-2 and 0.5-3 show a flow schematic and

process flow diagram for the B Plant end-of-pipe treatment alternative. Table

0.5-3 shows the current status concentrations of each constituent,

decontamination factors assumed for each constituent, the estimated treated

effluent concentration, the effluent comparative levels, annual masses of

constituents discharged, and the annual toxic masses discharged.

The primary attributes of Alternative 3 are discussed in the following

sections.

0.5.3.2 Treated Water Quality

The anticipated quality of water discharged to the Project W-049H

Treated Effluent Disposal Facility is summarized in Table 0.5-3. Effluent

comparative levels would be exceeded for beta activity as a result of the

projected decontamination factor for the ion-exchange dissolved solids

removal. This exceedance is explained in Section 0.2.2.1. Alternative 3

would remove 99% of the 500 lb/yr total influent toxic mass listed in Table

0.2-2. With the toxic mass and flow rate listed in Table 0.5-3, and the

method described in Appendix U, the water quality ratio is 0.52. Since this

value is less than 1, the treated water quality was given a high rating.

0.5.3.3 Reliability

The filtration, GAC, and ion-exchange treatment technologies add

complexity but those used in Alternative 3 employ no moving parts and, hence,

are highly reliable. Quality control methods consistent with current
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Table 0.5-3. Alternative 3 -
After End-of-Pipe

Estimat-ed Stream Characteristics
Treatment at 8 Plant.

Flow Rate = 2.3 gal/nin

Estimated Combined Estimated Effluent Stream Stream

Influent Decontamination Treated Comparative Mean Total Mean Toxic

Constituent Mean Factor Mean Level (ECL) [5] Mass (6] Mass (7]
Concentration (11 (DF) [21 Concentration (31

(ppb) (ppb) (ppb) (btyr) (b/yr)

ORIGANICS
Acetone 2.92E+02 20 1.5E+01 5.0E+01 1.5E-01

Acelophenone 1.70E+01 20 8.5E-01 1.0E+01 8.6E-0

2-Butanone (MEK) 2.70E+01 20 1.4E+00 1.0E+01 1.4E-02

2-Sutoxyethanol 3.20E+01 20 1.6E+00 1.6E-02

Decane 2.00E+01 20 1.0E+00 1.0E-02

2.4-Okmethyl-1-decene 4.00E+01 20 2.0E+00 2.0E-02

2-Ethyl-1-hexanol 2.00E+01 20 1.oE+00 1.0E-02

Heneicosane 3.20E+01 20 1.6E+00 1.6E-02

2-Hexanone 9.00E+00 20 4.5E-01 5.0E+01 4.5E-03

Phenol 1.52E+01 20 7.6E-01 3.9E+01 7.7E-03 2.OE-06

Unknown 2.80E+01 1 2.8E+01 2.8E-01

Unknown aliphatic HC 9.10E+01 10 9.1E+00 9.2E-02

INORGANICS
Ammonia 1.25E+03 2000 6.3E-01 1.3E+03 6.3E-03

Barium 6.40E+00 500 1.3E-02 1.0E+03 1.3E-04 7.2E-07

Calcium 6.92E+03 200 3.5E+01 3.5E-01

Iron 4.75E+01 1000 4.8E-02 3.0E+02 4.8E-04 1.2E-05

Lead 1.45E+01 1000 1.5E-02 5.0E+01 1.5E-04 2.7E-04

Magnesium 2.43E+02 200 1.2E+00 1.2E-02

Manganese 7.00E+00 1000 7.0E-03 5.0E+01 7.1E-05 1.3E-05

Mercury 8.40E+00 1000 8.4E-03 2.0E+00 8.SE-05 4.3E-02

Nitrate 9.00E+02 100 9.0E+00 4.4E+04 9.1E-02 1.1E-05

Potassium 1.37E+02 100 1.4E+00 1.4E-02

Sodium 4.33E+02 100 4.3E+00 4.4E-02

Sulfate 9.50E+02 500 1.9E+00 2.5E+05 1.9E-02

Uranium 3.39E-01 1000 3.E-04 5.9E+01 3.4E-06

Zinc 8.20E+01 1000 8.2E-02 5.0E+03 8.3E-04 4.2E-05

RADIONUCLIDES (pCIJL) (pCIUL) (pCI&)
Alpha Acttvity 3.27E+00 400 8.2E-03 1.2E+00 1.3E-09 9.2E-06

eta Activity 2.43E+04 400 6.1E+01 [41 4.0E+01 4.3E-09 1.1E+oo

TOTAL 1.2E+00 1.2E+00 (81
MISCELLANEOUS PARAMETERS
Total Organic Carbon (ppb) 1.00E+03 20 5.0E+01

Notes:
[1 Estimated flow rate and concentrations are the same as in Table 0.2-2.
(2 Combined Decontamination Factor = IntluentlEffluent for application of Filtration, Adsorption, and ]on Exchange.
(31 Concentration Is the reault of dvding the Current Status concentration by the OF.
(41 Constituent concentration Is above the comparatlve level.
[5] Effluent Comparative Levels are as given in Appendlx U.
[61 Total mass is the annual average amount estimated as in Appendix U.

[71 Toxic mass Is the annual average amount estimated as in Appendix U.
[81 A theoretical stream of raw weer having the semie flow rats as this stream would carry

2.9E+01 b/yr of mean toxic mass.
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operating methods will be implemented to determine the change-out rates for

the filter elements, the spent carbon and the spent resins. Reliability was

given a medium rating,

0.5.3.4 Safety

- The filtration, GAC, and ion-exchange technologies used have a long

history of safe operation. Ambient temperature and pressure conditions are

employed. A considerable level of manual handling of containers of filters,

resins, and carbon is required, however. The safety rating of Alternative 3

is medium.

0.5.3.5 Process Development Status

Established treatment technologies described in Section 0.4.3 were

selected. The development status rating of Alternative 3 is high.

0.5.3.6 Ease of Maintenance

Manual handling is required to maintain filters, activated carbon, and

ion-exchange resins. Ease of maintenance was given a medium rating.

0.5.3.7 Flexibility

The treatment technologies described in Section 0.4.3 permit effective

treatment of a wide range of constituents and concentrations. The flexibility

of Alternative 3 was given a high rating.
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0.5.3.8 Permitting

The projected concentration of the mercury and beta activity exceed the

effluent comparative levels. The permitting attribute of Alternative 3 was

given a high rating.

0.5.3.9 Interdependence

Alternative 3 produces significant quantities of secondary waste.

Low-level waste will require disposal in the low-level waste burial grounds at

the Hanford Site and mixed waste will require storage at the Central Waste

Complex. Coordination with these waste disposal/storage operations is

required. The interdependence of Alternative 3 was given a medium rating.

0.5.3.10 Secondary Wastes

Significant quantities of solid secondary waste will be produced by

Alternative 3. No aqueous secondary wastes will be generated. Secondary

waste includes spent filters, spent activated carbon, and spent resins. The

waste will be- slightly radioactive and may contain sufficient levels of heavy

metals and organics to render it a mixed waste. It is possible that some of

the waste may fail the toxicity characteristic leaching procedure. If so, the

waste may require further treatment, such as thermal destruction of sorbed

organics and grouting of resins and filtered solids. The treatment described

for Alternative 3 would remove 120 annual pounds of the total mass listed in

Table 2-2. By the methods and assumptions described in Appendix U, the

estimated quantity of radioactive mixed waste would be 34 ft3/yr for disposal

on the Hanford Site at 7 ft3 per 55-gal drum. The secondary waste rating for

Alternative 3 was given a low rating.
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0.5.3.11 Cost

A rough-order-of-magnitude equivalent uniform annualized cost of

$340,000 has been estimated for implementing Alternative 3 based on the

costing methods and assumptions described in Appendix U. Alternative 3 would

remove an estimated 500 lb/year of toxic mass listed in Table 0.2-2, which

results in a cost effectiveness of $680/lb toxic mass removed. Based on the

cost evaluation criteria listed in Appendix U, the cost rating for

Alternative 3 is medium.

0.5.4 ALTERNATIVE 4 - END-OF-PIPE TREATMENT AT C-018H

A process description of Alternative 4 is provided in Section 0.5.4.1.

The qualitative attributes (treated water quality, reliability, safety,

process development status, ease of maintenance, flexibility, permitting, and

interdependence) of Alternative 4 are described in Sections 0.5.4.2 through

0.5.4.9. The character and quantity of secondary wastes that are expected if

Alternative 4 is implemented are described in Section'0.5.4.10.

Section 0.5.4.11 relates the estimated cost of Alternative 4. Alternative 1 -

current status serves as the basis for comparison for Alternative 4 except for

treated water quality where the toxic mass listed in Table 0.2-2 is used.

0.5.4.1 Process Description

The source controls outlined for Alternative 2 will be implemented. The

C-018H treatment process consists of filtration for suspended solids,

acidification for ammonia treatment, uv/oxidation for organics, and reverse

osmosis and ion exchange for removal of metals and radionuclides. The

treatment aspects of Alternative 4 are described in additional detail in the

C-018H Engineering Report. Figure 0.5-4 shows a process flow diagram for

end-of-pipe treatment Alternative 4. Table 0.5-4 shows the current status

concentrations of each constituent, overall decontamination factors assumed

for each constituent, the estimated treated effluent concentration, the

2-28-92 B Plant Process Condensate

0-50



Potentially Contaminated Effuents

Tank 24-1

(recycle) Cell 23
Concentrator

F Concentrated
221-BF Bottoms

Retention
Tanks*

Discharge
to

216 B-62 Transfer to

Crib C-018H
Cj Discharge to

Double-Shell Tanks
C-018H

End-of-Pipe
Treatment

F. Miscellaneous Sources

1. 225-B LLW from WESF
2. 221-B Cell Drain Header
3. 221-B 6-in. Chemical SeWer Header

4, 221-3 114Header
5. 221-B Chemical Addition Tanks
6. 221-B BCP Recycle, BCS Recycle
7. 221-B Vessel Vent Steam Jet Condensate

*0

Note: Shaded items are reconnected to other waste streams.
*Grab sampling of retention tanks.

Figure 0.5-4. Alternative 4 - Flow Schematic After
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Table 0.5-4. Alternative 4 -- Estimated Stream
Characteristics After End-of-Pipe Treatment at C-018H.

Flow Rates 2.3 gal/min

Estimated Cornbined Estimated Effluent Stream Stream
Influent Decontamination Treated Cormparative Mean Total Mean Toxic

Constiuent Mean Factor Mean Level (ECL) [5] Mass [6] Mass [7]
Concentration [1] (DF) 121 Concentration [3]

(ppb) (ppb) (ppb) (byr) (br)

ORGANICS
Acetone 2.92E+02 400 7.3E-01 5.0E+01 7AE-03

Acetophenone 1.70E+01 400 4.3E-02 1.0E+01 4.3E-04

2-Butanone (MEK) 2.70E+01 500 5AE-02 1.0E+01 5E-04

2-Butoxyethanol 3.20E+01 100 3.2E-01 3.2E-03

Decane 2.OOE+01 60 3.3E-01 3.4E-03

2,4-Dimethyl--decene 4.00E+01 60 6.7E-01 6.7E-03

2-Ethyl-1-hexanol 2.OOE+01 60 3.3E-01 3AE-03

Henelcosane 3.20E+01 60 5.3E-01 SAE-03

2-Hexanone 9.00E+00 60 1.5E-01 5.0E+01 1.5E-03

Phenol 1.52E+01 60 2.5E-01 3.9E+01 2.6E-03 6.8E-07

Unknown 2.80E+01 10 2.8E+00 2.8E-02

Unknown aliphatic HC 9.10E+01 50 1.8E+00 1.8E-02

INORGANICS
Ammonia 1.25E+03 2000 6.3E-01 1.3E+03 6.3E-03

Barium 6.40E+00 10000 6AE-04 1.OE+03 6.5E-06 3.6E-08

Calcium 6.92E+03 20000 3.5E-01 3.5E-03

Iron 4.75E+01 20000 2.4E-03 3.OE+02 2AE-05 5.8E-07

Lead 1ASE+01 20000 7.3E-04 5.0E+01 7.3E-06 1AE-05

Magnesium 2A3E+02 20000 1.2E-02 1.2E-04

Manganese 7.00E+00 100000 7.OE-5 5.0E+01 7.1E-07 1.3E-07

Mercury 8.40E+0W 100000 8AE-05 2.OE+00 S.5E-07 4.3E-04

Nirate 9.OOE+02 2000 4.5E-01 4.4E404 4.5E-03 5.7E-07

Potassium 1.37E+02 2000 6.9E-02 6.9E-04

Sodium 4.33E+02 2000 2.2E-01 2.2E-03

Sulfate 9.SOE+02 50000 1.9E-02 2.SE+05 1.9E-04

Uranium 3.39E-01 100000 3AE-06 5.9E+01 3AE-08

Zinc 8.20E+01 100000 8.2E-04 5.OE+03 8.3E-06 4.2E-07

RADIONUCLIDES (pCI/L) (pCb L) (pIt/.)

Alpha Activity 3.27E+00 8000 4.1E-04 1.2E+00 6.7E-11 4.6E-07

Beta Actty 2.43E+04 8000 3.0E+00 4.OE+01 2-12 5.7E-02

TOTAL 9.9E-02 5.7E-02 [8]

MISCELLANEOUS PARAMETERS
Total Organic Carbon (ppb) 1.00E+03 100 1.OE+01

Notes:
[1] Estimated concentrations and flow rate are the same as in Table 0.2-2.

[2] Combined Decontamination Factor = Influent/Effluent for application of Filtration, UV/Oxldation, Reverse Osmosis, Ion Exchange.

[3] Concentration is the resutl of dividing the Current Status concentration by the DF.
[4] Constiuent concentration Is above the corperative level. (none In this case)
[5] Effluent Comparative Levels are as given in Appendix U.
[6] Total mm Is the annual average amount estimated as in Appendix U.
[] Toxic mass is the annual average amount estimated as In Appendix U.
[8] A theoretical stream of raw water having the same flow rate as this stream would carry

2.9E+01 b/yr of mean toxic mass.
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effluent comparative levels, annual masses of constituents discharged, and the

annual toxic masses discharged.

The primary attributes of Alternative 4 are discussed in the following

sections.

0.5.4.2 Treated Water Quality

The anticipated quality of water treated in the C-018H treatment

facility is summarized in Table 0.5-4. Effluent comparative levels would not

be exceeded. This alternative would remove 99% of the 500 lb/yr total

influent toxic mass listed in Table 0.2-2. With the toxic mass and flow rate

listed in Table 0.5-4 and the method described in Appendix U, the water

quality ratio is 0.03. Since this value is less than 1. The treated water

quality was given a high rating.

0.5.4.3 Reliability

The treatment technologies used in Alternative 4 employ few moving parts

and, hence, are reliable. Quality control methods have been developed in the

C-018H program to ensure optimized treatment and minimal downtime.

Reliability was given a medium rating.

0.5.4.4 Safety

The technologies used have a long history of safe operation. Ambient

temperature and pressure conditions are employed. A considerable level of

manual handling of resins, reverse osmosis membranes, and filters is required.

The safety of Alternative 4 was given a medium rating.
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0.5.4.5 Process Development Status -

Established treatment technologies described in Section 0.4.4 were

selected. The development status of Alternative 4 was given a high rating.

0.5.4.6 Ease of Maintenance

A considerable level of maintenance may be required to maintain the

C-018H treatment processes. Ease of maintenance was given a medium rating.

0.5.4.7 Flexibility

The treatment technologies shown in Figure 0.5-4 permit effective

treatment of a wide range of constituents and concentrations. The flexibility

of Alternative 4 was given a high rating.

0.5.4.8 Permitting

No constituents exceed the effluent comparative levels. Several

permitting issues must be addressed under Project C-018 that will require

extensive preparation and evaluation. This permitting effort is considered a

part of the C-018 Project and cannot be attributed to this stream. The

permitting attribute of Alternative 4 was given a high rating.

0.5.4.9 Interdependence

Alternative 4 produces significant quantities of secondary waste.

Low-level waste will require disposal in the low-level waste burial grounds at

the Hanford Site and mixed waste will require storage at the Central Waste

Complex. Coordination with these waste disposal/storage operations is

required. In addition, coordination with the C-018H personnel will be
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required to schedule waste handling and treatment. The interdependence of

Alternative 4 was given a low rating.

0.5.4.10 Secondary Wastes

Significant quantities of solid secondary waste will be produced by

Alternative 4. Secondary waste includes spent filters, reverse osmosis

membranes, spent ion-exchange resins, and waste regeneration liquids. The

waste will be slightly radioactive and may contain sufficient levels of heavy

metals and organics to render it a mixed waste. It is possible that some of

the waste may fail the toxicity characteristic leaching procedure. If so, the

waste may require further treatment, such as thermal destruction of sorbed

organics, and grouting of resins and filtered solids. Secondary waste would

be handled at the C-018H Facility. The secondary waste rating for

Alternative 4 is low.

0.5.4.11 Cost

A rough-order-of-magnitude equivalent uniform annualized cost of

$2,100,000 has been estimated for Alternative 4 based on the costing methods

and assumptions described in Appendix U to construct a pipeline to C-018H.

Alternative 4 would remove an estimated 500 lb/year of toxic mass listed in

Table 0.2-2, which results in a cost effectiveness of $4,200/lb toxic mass

removed. The cost of secondary waste disposal is included in the $0.05/gal

estimated cost of treatment at C-018H. The cost rating for Alternative 4 is

low.
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0.6.0 EVALUATION OF-ALTERNATIVES

The four proposed alternatives described in Section 0.5 are evaluated in

this section. The attributes discussed previously (reliability, technical

feasibility, safety, etc.) as well as secondary waste production and cost

effectiveness form the basis of comparison. Table 0.6-1 summarizes cost

effectiveness data for the four alternatives. Alternative 1 is used as a

baseline, so costs are shown as zero. Table 0.6-2 summarizes the results of a

weighted criteria evaluation for the wastewater alternatives. Each

alternative was scored by a panel of qualified professional engineers for each

evaluation attribute. Each attribute was weighted according to its perceived

relative importance. The total score shown is the sum of the products of the

score and weighting for each attribute. Alternative 2 - planned source

controls was selected as BAT/AKART and is described in detail in Section 0.7.
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Table 0.6-1. Sunnmary of Cost Effectiveness Estimates.

Parameter

Flow Rate (gal/min)

Alternative 1
Current
Status

Selected
Alternative 2

Planned
Source
Control

0.80 2.3

Alternative 3
End-Of-Pipe

Treatment
At B Plant

2.3

Installed Costs
- 500 ft, 3 inch 316SS pipe

Filtration
Ion Exchange
GAC Adsorption
7000 ft, 2&3 in. PVC
pipe
Miscellaneous Costs

Total Installed Cost

1 Total Inst. Cost x 10 [2]

2 Annual Operating and
Maintenance Cost

3 Annual Secondary Waste
Disposal Cost

4 EUAC [4]

5 Annual Toxic Pounds
Removed

Cost Effectiveness [5]

0
0
0
0
0

0

So

$0

so

$600,000

$600,000

330

S1,800/lb

150,000
0
0
0
0

30,000

$180,000

$1,800,000

$8,000

$1,000

S210,000

450

S470/lb

0
50,000

150,000
50,000

0

[1] 30,000

S280,000

$2,800,000

$20,000

$10,000

$340,000

500

$680/lb

0
0
0
0

1,800,000

[1] 30,000

$1,830,000

$18,300,000

$15,000

$60,000 [3]

S2,100,000

500

$4,200/lb

Note
[1]
[2]
[3]
[41
[5]

The estimated installed cost of a beta/gamma monitor.
Excludes $33,000 estimated costs of connecting three B Plant streams to W-049H TEDP.
Cost of disposal at C-018H.
EUAC is equivalent uniform annualized cost and is (.11017 x Item 1) + Item 2 + Item 3.
Cost effectiveness is Item 4/Item 5.
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Table 0.6-2. Evaluation Matrix for BAT/AKART Alternatives.

Attribute

Water Quality

Reliability

Saf ety

Process Dev.
Status

Ease of
Maintenance

Flexibility

Permitting

Interdependence

Secondary
Wastes

Cost

TOTALS

Alternative 1
Weighting Current

Factor Status

. I - 1.

10

10

10

10

7

8

9

5

9

7

1 10

3 30

3 30

3 30

3 21

1:8

3 27

1 5

1 9

1 _7

Selected
Alternative 2

Planned
Source
Control

2 20

2 20

3 30

2 20

3 21

2 16

2 18

3 15

3 27

2 14

177 201

Alternative 3
End-Of-Pipe
Treatment at

B Plant

[11 [1L

3:

2

2

3:

2a

3:

3

2

1:

2

Alternative 4
End-of-Pipe
Treatment
At C-018H

U11 -UL

30 3

20 2

20 2

30 3

14 2

24 3

27 3

10 1

9 1,

14 1

198

(11 Relative score: 1 = Lowest Rated; 2 = Medium Rated; 3= Highest Rated.
[21 Product of weighting factor and relative score.
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0.7.0 SELECTED WASTEWATER TECHNOLOGY ALTERNATIVE

This section contains detailed information on Alternative 2. This

alternative was selected as BAT/AKART for the B Plant Process Condensate

effluent stream in Section 0.6. Section 0.7.1 establishes design parameter

for the alternative. The ability of the alternative to meet effluent

comparative levels is discussed in Section 0.7.2. Personnel training

requirements are outlined in Section 0.7.3. Section 0.7.4 describes the

relationships between this alternative and other treatment facilities in the

200 Area. The uncertainties associated with the alternative are summarized in

Section 0.7.5. Section 0.7.6 discusses committed future plans for

implementing this alternative. The Washington State Environmental Policy Act

of 1971 (SEPA)/National Environmental Policy Act of 1969 (NEPA) issues are

addressed in Section 0.7.7.

0.7.1 DESIGN PARAMETERS

Implementation of BAT/AKART for the B Plant Process Condensate stream

includes the design of the final connection of the Process Condensate effluent

to the Project W-049H Treated Effluent Disposal Facility collection system.

This design will provide detailed information on installing approximately

3,000 ft of pipe. The optimization of the deentrainer, as described in

Section 4.2, will require the operation and monitoring of the cell 23

concentrator in the low-level waste handling system described in Section

0.2.1, but will not require detailed design. No rerouting of piping or system

equipment is planned under this alternative.

0.7.2 ABILITY TO MEET EFFLUENTS COMPARATIVE LEVELS

Section 0.5.2. presented an estimate of the ability of the selected

alternative to meet effluent comparative levels. As shown on Table 0.5-2, not
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all of the comparative levels can be met. However, these levels were only

intended to provide the basis for the comparative evaluation of alternatives.

The effluent comparative levels would be exceeded for acetone,

acetophenone, 2-butanone, and beta activity.

B Plant does not add acetone to its process condensate stream. Acetone

could be a degradation produce from biocides used to treat air washer water,

or it could come from degradation of residual solvent extraction solutions in

canyon tanks.

Acetophenone was detected in an earlier set of samples included for

completeness in Table 0.2-2 detections were not verified by later sampling.

2-Butanone is believed to result from sample contamination. It is not

added at B Plant. In looking at the total data, five samples were analyzed

for 2-butanone. Detections were made in two samples.

The likely source of mercury is as a contaminant in sodium hydroxide that

was used in the plant. In the past, sodium hydroxide was produced in mercury

cells, providing a likely source. Efforts have been made to obtain higher

quality sodium hydroxide to eliminate this problem.

Alpha activity, beta activity and non-neutral pH are commonly associated

with process condensates.

Beta activity is commonly associated with process condensate even through

it would be diminished by this treatment.

The selected alternative will produce a medium quality effluent. The

decontamination factor of 10 for the optimization of the deentrainer is a very

conservative estimate based on the specified performance requirement for the

deentrainer system on the inorganic constituents in this stream. This

decontamination factor is not applied to the organics identified as present in
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the B Plant Process Condensate stream. Howiver, the cleaning of the system

piping should reduce the concentrations of these constituents as well.

As an additional water quality measure, the entire stream will be captured

in the 2Z1-BF retention tanks and sampled in batch prior to discharge to the

Project W-049H Treated Effluent Disposal Facility. If effluent quality does

not meet the yet-to-be established concentration levels, the entire batch can

be recycled to the low-level waste handling system for additional treatment.

0.7.3 PERSONNEL TRAINING REQUIREMENTS

The only personnel training requirements that will be required to

implement this alternative will be to operate the cell 23 concentrator to

optimized parameters to insure maximum constituent removal across the

deentrainer. This will include the revision of the current operating manual.

In addition, the sampling of the 221-BF retention tanks will have to be

accomplished by personnel trained in the collection of wastewater samples.

Many of the existing B Plant personnel are familiar with the operation of the

cell 23 concentrator and the Process Condensate and steam condensate waste

streams.

0.7.4 RELATIONSHIP TO EXISTING TREATMENT FACILITIES

Section 2(n) of Chapter 173-240-130 WAC requests that this report discuss

any relationships between the proposed treatment facility and existing

treatment facilities. The Project W-049H Treated Effluent Disposal Facility

is scheduled to be operational in 1995. This system will be capable of

handling the constituents and concentrations detected in the B Plant Process

Condensate after implementation of BAT/AKART.
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0.7.5 TREATMENT SYSTEM UNCERTAINTIES -

Optimization of the deentrainer, as described in Section 0.4.2 and

evaluated in Section 0.5;2, has already shown a decontamination factor of

10,000 over the concentrations in the concentrator influent. Through past

research, it is anticipated that the deentrainer can achieve an additional

decontamination factor of 1,000 greater than already experienced. For the

purposes of this report, a decontamination factor of 10 was selected to

account for possible uncertainties in performance and cleanup. This estimate

makes the ability to achieve a decontamination factor of 10 more certain.

0.7.6 COMMITTED FUTURE PLANS

Section 2(u) of Chapter 173-240-130 WAC requests that this report discuss

provisions for any committed future plans relevant to the proposed BAT/AKART.

The Project W-094H Treated Effluent Disposal Facility provides for the

disposal of 19 liquid effluents in the 200 Areas. BAT/AKART will be applied

to each of these effluents before finalizing the Treated Effluent Disposal

Facility design. The remaining effluents will be collected and sampled. If

constituent concentrations are below release levels established in the

facility permit(s), the combined effluents will be discharged to a disposal

site. Engineering studies are currently underway to determine the best

disposal method.

0.7.7 NEPA/SEPA COMPLIANCE

The SEPA and NEPA require that an environmental impact statement (EIS) be

prepared for any major action which has the potential to significantly affect

the environment.

Under NEPA requirements, when an action will not have a significant effect

on the human environment, an environmental assessment (EA) is prepared to
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fully consider the environmental consequences-of a proposed action. If the

environmental assessment supports a conclusion that the project will not

significantly affect the environment, then a finding of no significant impact

(FONSI) is issued. If analysis of the environmental assessment indicates

significant impact, an environmental impact statement will be prepared. An

environmental assessment has been prepared for the Hanford Environmental

Compliance Plan, wh-ich includes Project W-049H. The environmental assessment

currently is in the DOE comment resolution cycle. After the DOE resolves

internal comments, a finding of no significant impact is expected to be

finalized and approved. All appropriate approvals will be obtained before

site characterization and construction starts on the disposal site. The

finding of no significant impact may also dictate controls that may require

more restrictive design criteria to mitigate possible adverse environmental

impacts.

Under SEPA requirements, where an action is not categorically exempted, an

environmental checklist is completed to aid the reviewer in identifying

potential environmental impacts and determining if they are significant. The

Washington State Department of Ecology (Ecology) actions can include a

determination of nonsignificance, a mitigated determination of

nonsignificance, or a determination of significance. Ecology may require the

submittal of additional information including the environmental assessment

prepared to comply with NEPA, or the submittal of a complete environmental

impact statement.
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0.8.0 PROJECT IMPLEMENTATION

Milestone M-17-OOA of the Tri-Party Agreement between DOE, Ecology, and

the U.S. Environmental Protection Agency requires complete liquid effluent

treatment and/or facility upgrades for all Phase I streams by June 1995. It

further requires that each of the Phase I effluent streams have BAT/AKART

applied. The B Plant Process Condensate system must undergo numerous source

control activities before 1995 to achieve this objective. This will allow a

reduced Process Condensate effluent to be discharged to the Project W-049H

Treated Effluent Disposal Facility. Implementation of source controls,

construction of the Project W-049H facility and construction of the pipelines

necessary to connect the B Plant Process Condensate line to the Project W-049H

facility must be completed before June 1995. Figure 0.8-1 contains a schedule

showing the required implementation schedules for the source control

activities.
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0.9.0 PROFESSIONAL ENGINEERING ASSESSMENT

Section 2(q) of Chapter 173-240-130 WAC requires that this report

incorporate a summary statement assessing the ability of the proposed source

control measures to result in discharged water that will meet applicable

permit effluent criteria. The engineers who participated in the selection of

source control measures described in this report are confident that the

completed system will result in effluent contamination concentrations that

will be lower or equal to reasonable effluent discharge criteria that may be

applied.

This engineer did not participate directly in all of the physical surveys

of the facility, sampling and analysis of the waste streams, or audits of the

present and historical operations and handling practices. However, in

preparing this report, he has examined and assessed the BAT/AKART procedure

that the DOE has developed and applied consistently and uniformly to all

technical evaluations of this nature. The BAT/AKART procedure was determined

to be a valid codification of comprehensive, precise, and impartial methods

for applying best professional judgment and engineering discipline to the

selection of source control measures and technologies.

A thorough review of the many documents that, collectively, present the

results of the BAT/AKART evaluation for Project W-049H indicate that the

procedure was applied carefully and resulted in the best possible system that

is likely to meet the requirements that can be presently anticipated.
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APPENDIX P

B PLANT STEAM CONDENSATE

BAT/AKART TECHNOLOGY EVALUATION

B Plant Steam Condensate2-28-92



WHC-SD-W049H-ER-003, Rev. 0

APPENDIX P SUMMARY

Additional source control was selected as BAT/AKART for the B Plant

Steam Condensate. This alternative includes cleaning the steam condensate

piping and the holding tank in 221-BB, calibrating the online radiation

monitor to resume operation, installing a pH monitor, replacing piping that

cannot be cleaned, rerouting the cleaned steam condensate 114 header from the

B Plant Process Condensate to upstream of the online monitor, and either

diverting the combined effluent to the B Plant Process Condensate through the

low level waste handling system or discharging the combined effluent through a

flow monitor and flow proportional composite sampler to the Treated Effluent

Disposal Facility. No secondary waste would be produced.

This BAT/AKART was derived by application of a technology driven

selection process. The generic treatment alternatives method was utilized to

determine BAT/AKART. This selection resulted in cost effectiveness as

measured by toxic pounds removal of $35,000/lb. The application of BAT/AKART

to this stream may result in the exceedance of three effluent comparative

levels including total alpha activity and total beta activity. The

exceedances are discussed in Section P.2.2.1 of the text.
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APPENDIX P

LIST OF ACRONYMS AND ABBREVIATIONS

AKART

BAT

BCE
BCP

BCS

CL

DOE
DST

EA

ECL

Ecology

EIS
EUAC

FONS I

GAC

HVAC

LLW

NCAW

NEPA

RO

ROM

SEPA

TCLP

TEDF
Tri-Party Agreement

UV

WAC

WESF

2-28-92

all known, available, and reasonable treatment

best available technology

B Plant Chemical Sewer

B Plant Process Condensate

B Plant Steam Condensate

confidence limit

U.S. Department of Energy

double-shell tank

environmental assessment

effluent comparative level

Washington State Department of Ecology

environmental impact statement

equivalent uniform annualized cost

finding of no significant impact

granular activated carbon

heating, ventilating, and air conditioning

low-level waste

neutralized current acid waste

National Environmental Policy Act

reverse osmosis

rough-order-of-magnitude

State Environmental Policy Act

toxicity characteristic leaching procedure

Treated Effluent Disposal Facility

Hanford Federal Facility Agreement and Consent Order

ultraviolet

Washington Administrative Code

Waste Encapsulation and Storage Facility
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Metric Conversion Chart

INTO METRIC

If you know: Multiply by: To get:

Length

inches 2.54 centimeters

feet 30.48 centimeters

Volume

gallons 3.785 liters

cubic feet 0.02832 cubic meters

Temperature

Fahrenheit Subtract 32 then Celcius
multiply by (5/9)

Pressure

inches water 1.87 millimeters Hg

inches water 249 Pascal (Pa)

OUT OF METRIC

Length

centimeters 0.3937 inches

meters 3.28 feet

Volume

milliliters 1.247 x 10-3 cubic feet

liters 0.264 gallons

cubic meters 35.31 cubic feet

Temperature

Celcius Multiply by (9/5) Fahrenheit
then add 32

Pressure

millimeters Hg 0.5353 inches water

Pascal (Pa) 4.02 x 10-3 inches water
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P.1.0 INTRODUCTION

This appendix characterizes the B Plant Steam Condensate (BCS) effluent

stream and describes modifications necessary to ensure that the stream is

environmentally acceptable for discharge to the Treated Effluent Disposal

Facility (TEDF) within Project W-049H. These modifications have been selected

from a variety of source control and treatment alternatives identified in

accordance with guidelines outlined in the Best Available Technology

(Economically Achievable) Guidance Document for the Hanford Site (WHC 1988a).

Some of the modifications already have been implemented. Others will be

implemented under the policy of waste minimization to further reduce the flow

rate and/or contamination levels of the stream. Through engineering

evaluation it was determined that source controls would bring the B Plant

Steam Condensate effluent to within the Project W-049H influent criteria.

The organization of this appendix is based on an overall outline defined

in Appendix U, which is the basis for every appendix. Section P.2 defines and

characterizes the steam condensate stream and describes the facilities and

processes that produce the effluent. Applications of best available

technology (BAT)/all known, available, and reasonable treatment (AKART)

procedure to this wastewater is discussed in Section P.3. Section P.4

identifies the alternatives judged to be most applicable to the steam

condensate effluent. The attributes of each alternative are described in

Section P.S. The weighted criteria method is used to evaluate each

alternative and identify the preferred alternative in Section P.6. Section

P.7 describes the preferred alternative in detail.

Section P.8 discusses the schedule and scope of work associated with

project implementation. The emphasis is on confirming that the necessary

modifications can be implemented within a schedule that meets the milestones

mandated by the Hanford Federal Facility Agreement and Consent Order

(Tri-Party Agreement) for discontinuing discharges of contaminated wastewater

to the soil column by June 1995 (Ecology et al. 1989, Ecology 1991).
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Section P.9 contains a professional engineering assessment of the

BAT/AKART report. The assessment examines the available supporting data and

process information in an effort to evaluate the validity of associated

interpretations, the suitability of selected modifications, and the

probability that the modified process will achieve the objectives for effluent

quality. Section P.10 lists the references cited in the appendix.
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P.2.0 WASTEWATER DEFINITION

This section describes the function and location of the operations

generating the B Plant Steam Condensate effluent and presents characterization

data for the wastewater stream both before and after recent source control

measures were applied. The steam condensate streams are identified in Section

P.2.1. Section P.2.2 describes the characteristics of the steam condensate

stream and its sources.

P.2.1 PROCESS AND STREAM DESCRIPTION

This section describes the B Plant process and the sources of wastewater

generated as part of the B Plant Steam Condensate effluent.

P.2.1.1 Facility Description

The B Plant facility (Figure P.2-1), located in the 200 East Area at the

Hanford Site, was constructed in the mid-1940's as a fuel reprocessing

facility. Following completion of extensive modifications in the early

1960's, B Plant's second mission was to remove radioactive cesium and

strontium from liquid waste.

The B Plant's current mission is to ensure safe storage and management

of radiological inventories in B Plant and the Waste Encapsulation and Storage

Facility (WESF).

The B Plant consists of three main adjoining buildings: 271-B, 221-B,

and 225-B (Figure P.2-2). In addition, several adjacent buildings have been

constructed to support the waste processing operations. The following is a

brief description of each of the B Plant buildings:
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* 221-B Processing Facility - This facility consists of a canyon and

craneway, 40 process cells, a hot pipe trench, and a ventilation

tunnel. The non-process portions of the building include an

operating gallery, a pipe gallery, and an electrical gallery.

Neutralized current acid waste feed solution, spent process

organics, and tank solutions containing cesium and strontium

inventories are stored in tanks in 221-B. These solutions are

physically separated from the low-level waste (LLW) handling

system and are not considered in the low-level waste handling

system flow sheet. These wastes are not sources to the B Plant

Steam Condensate stream now or in the future.

The low-level waste handling system consists of a series of

holding tanks such as 24-1 and 100, cell 23 concentrator, and the

associated process equipment and piping. Cell 23 concentrator is

a treatment for the process wastes generated in B Plant.

* 271-B Service Building - This service facility is attached to the

221-B facility and includes offices, aqueous makeup facilities,

and maintenance shops.

* 225-B Waste Encapsulation and Storage Facility - Built in 1974,

this facility is separated into process hot cell areas, the canyon

service areas, operating areas, building service. areas, and the

cesium and strontium capsule storage (pool cell) area.

P.2.1.2 Process Description

This section describes the processes that are associated with the

B Plant Steam Condensate stream. Process changes that have been made to

reduce contributions to the waste stream are described.
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P.2.1.2.1 Primary Process. The B Plant receives and stores various chemicals

from commercial manufacturers for use in the operation of the low-level waste

handling system, generation of demineralized water, and conditioning of water

used in heating, ventilation, and air conditioning (HVAC) units. The B Plant

Steam Condensate stream evolves from the operation of the cell 23

concentrator, whose purpose is to concentrate the liquid low-level waste so as

to minimize the waste stream that requires double-shell tank (DST) disposal.

A detailed description of the piping and valving included in this system is

described in Section 2.3.1 of the B Plant Steam Condensate Stream-Specific

Report (WHC 1990).

The low-level waste handling system produced the B Plant Process

Condensate and Steam Condensate effluents during cell 23 concentrator

operation prior to 1988. At that time concentrator bottoms were transferred

to the double-shell tanks after the influent volume was reduced by 90 to 95%.

During current status with the concentrator nonoperational, the low-level

waste handling system discharges a total of approximately 35,000 gal/month at

an estimated cost of $100,000/month to the double-shell tanks. This discharge

to the double-shell tanks can be minimized by operation of the concentrator or

by redirection of some clean sources to the B Plant Chemical'Sewer or Steam

Condensate.

One of these sources, the 114 steam condensate header, is currently

diverted to the B Plant Process Condensate (Appendix 0).

The B Plant Steam Condensate (Figure P.2-3) consists of a collection

system that collects process condensate from the east and west concentrator

tube bundles. The liquid low-level waste from B Plant and Waste

Encapsulation and Storage Facility (WESF) is fed into the concentrator at

approximately 30 to 35 gal/min. The concentrator, heated by noncontact steam,

evaporates water from the low-level waste in an effort to increase the

concentration of the material that must be disposed of by the double-shell

tank program. The noncontact steam is run through a condenser after which it

is sampled by an online beta monitor and collected in a batch tahk in 221-BB.

The steam condensate collection system is considered the B Plant Steam
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Condensate system. The steam condensate stream can be discharged to the

216-B-55 Crib or diverted either to the cell 23 concentrator for treatment or

to the 216-B-64 Retention Pond for sampling and analysis.

When the cell 23 concentrator is operating, the average steam condensate

flow rate is 45 gal/min. The cell 23 concentrator is operated only when a

significant quantity of liquid waste is present in the low-level waste

handling system. On the average, the concentrator is run only 48 hr/month.

This equates to a continuous flow rate of 3 gal/min used for calculating

influent mass and treatment sizing. Currently, the cell 23 concentrator is

not operating, and the steam condensate is not discharging. An operational

diagram of the B Plant Steam Condensate stream as it relates to the operation

of the B Plant complex is depicted in Figure P.2-4. A site plan of the

B Plant Steam Condensate stream in its current status is depicted in Figure

P.2-5.

P.2.1.3 Wastewater Source Description

Each of the sources listed in Table P.2-1 has been categorized under one

of the six categories A through F described in Appendix U. Appendix U

describes the methodology used to establish the six categories. Sources

assigned to Categories A through E are considered to be uncontaminated and do

not require treatment. Category F sources are considered to have the

potential to be contaminated and may require treatment before disposal.

Figure P.2-6 shows each of the effluent sources listed under its assigned

category.

Feed to the B Plant Steam Condensate stream comes from two sources, the

noncontact steam used in the cell 23 concentrator, and the 114 header.

Currently, the 114 header is discharging to the B Plant Process Condensate

system (Appendix 0) and is not contributing to the steam condensate stream.

The two sources identified are shown in Table P.2-1. The following is a brief

description of each source:

2-28-92 B Plant Steam Condensate
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Table P.2-1. Current Status of Sources.

Effluent Flo
Source Water Ty

Building Category(ll Type [2

1. E-23-3 Steam Condensate

2. 114 Header

221-8

221-B

F Steam Condensate [41

F Sanitary [41

Total

I 3.OE + 00 Active

InactiveI 3.OE+00

3.OE+00

Notes:
i1 Source category defined In Appendix U
121 I = Intermittent, C = Continuous
[31 Average flow rate based on 45 gpm continuous flow for 48 hours/month.

Total annual flow divided by 525,600 minutes (1 year).
141 Steam condensate concentration provided in Appendix U.

Go

Source

Estimated
Average

Flow Rate
(gal/min)
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P.2.1.3.1 221-B Cell 23 Steam Condensate. After entering B Plant and passing

through pressure reducing stations, the steam enters the cell 23 concentrator

tube bundles directly from the steam plant, where it is generated from

sanitary water. The steam is used as a heat source to evaporate the process

liquids in the cell 23 concentrator but does not physically contact the

contaminated material. The steam condensate line exits the 221-B facility and

flows to a weir tank in 221-BB where it is monitored with an online beta

monitor. If the online beta monitor detects amounts of beta/gamma radiation

in excess of Westinghouse Hanford Company (Westinghouse Hanford) release

guidelines, the steam condensate stream automatically is diverted to the low-

level waste handling system as described in Section P.2.1.1.

P.2.1.3.2 221-B 114 Header. This header is a 3-in. stainless steel line

located in the 221-B hot pipe trench. It originates in the vicinity of cell

20 and continues to near cell 36. It currently receives steam condensate from

the vessel ventilation system steam heater. This line currently is

discharging to the B Plant Process Condensate stream (Appendix 0) but could be

diverted to the steam condensate stream at the 221-BB weir tank for waste

minimization and reduction of flow to the double-shell tanks.

P.2.2 WASTEWATER CHARACTERISTICS

P.2.2.1 Current Stream Characteristics

Information on the chemical constituents of the waste stream were

collected through the sampling of the end-of-pipe location during the time

intervals identified in the B Plant Steam Condensate Stream-Specific Report

(WHC 1990). Data from the B Plant Steam Condensate was collected between 1985

and 1988.

The results of a statistical summary of the sampling data are listed in

Table P.2-2. It is important to note that the samples that were analyzed

represent'the conditions that existed on the sampling dates during the time

2-28-92 B Plant Steam Condensate
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Table P.2-2. Characteristics of B Plant Steam Condensate.

FlowRate- 3.1 gal/Min[1]

Stream Concentrations (1 Raw Effluent Stream Stream

Constituent Water Comparative 90%CL/ Mean Total Mean Toxic

Mean 90%CL [21 Maximum (31 Mean (41 Level (ECL) [51 ECL Mass Mass

(ppb) (ppb) (ppb) (pp) (ppb) (b"r) (b/yr)

ORGANICS
Acetone 3.14E+01 3.99E+01 4.10E+01 5.0E+01 8.0E-01 4.3E-01

Phenol 1.01E+01 1.03E+01 1.10E+01 3.9E+01 2.6E-01 1.4E-01 3.7E-05

Unknown 3.30E+01 n/a 3.30E+01 4.5E-01

INOFRGANICS
Ammonia 1.15E+02 1.43E+02 2.03E+02 < 5.0E+01 1.3E+03 1.1E-01 1.6E+00

Calcium 1.78E+02 3.06E+02 6.93E+02 1.8E+04 2.4E+00

Copper 1.07E+01 1.17E+01 1.50E+01 1.4E+01 1.0E+03 1.2E-02 1.5E-01 6.8E-02
Iron 9.41E+01 1.64E+02 3.83E+02 1.0E+02 3.0E+02 5.5E-01 1.3E+00 3.1E-02
Lead 5.00E+00 5.00E+00 5.00E+00 1.9E+01 5.0E+01 1.0E-01 6.8E-02 1.3E-01

Magnesium 5.07E+01 5.17E+01 5.40E+01 4.2E+03 6.9E-01

Mercury 1.14E-01 1.35E-01 2.00E-01 < 1.OE-01 2.0E+00 6.8E-02 1.5E-03 7.9E.01

Nickel 1.01E+01 1.03E+01 1.10E+01 < 1.0E+01 1.0E+02 1.0E-01 1.4E-01 6.1E-03
Nitrate 9.17E+02 1.52E+03 3.42E+03 7.5E+02 4.4E+04 3.4E-02 1.2E+01 1.6E-03

Potassium 1.00E+02 1.00E+02 1.00E+02 8.0E+02 1.4E+00

Sodium 1.87E+02 2.25E+02 3.01E+02 2.2E+03 2.5E+00

Uranium 2.67E-01 4.80E-01 9.54E-01 6.4E01 5.9E+01 8.1E-03 3.6E-03

Zinc 1.27E+01 2.31E+01 5.60E+01 1.4E+01 5.0E+03 4.6E-03 1.7E-01 8.8E-03

RADIONUCLIDES (pCYL) (pC1/L) (pCY/L) (pCY/L) (pCVL)

Apha Activity [61 3.02E+00 6.80E+00 128E+01 2.3E+00 1.2E+00 5.7E+00 6.7E-07 4.6E-03

Beta Activity [71 6.97E+01 125E+02 2.83E+02 8.2E+00 4.0E+01 3.1E+00 6.7E-09 1.BE+00

TOTAL [91 2.4E+01 2.8E+00

MISCELLANEOSPRMTR
Conductiviy (uS) 2.98E+01 4.51E+01 6.90E+01 8.8E+01
pH (dimensionless) 6.31E+00 5.12E+00 1.08E+01 6.96 6.5-8.5 [8
Temperature (-C) 5.81E+01 6.52E+01 8.09E+01 15.8

Notes:
[11 Data are from '5-Plant Steam Condensate Stream-Specic Report. WHC-EP-0342, Addendum 16, August 1990, page 3-5.

[21 90%CL = 90% Confidence Unim. Upper iA of the one-tailed 90% confidence Interval Used for all data

sets except pH data with means below 7.25. These cses use the lower limit of the one-tailed 90% confidence interval.

[31 Maximum values are shown for a constituents. pH values are those farthest from 7.25.
[41 Raw Water data are from WHC-EP-0052. Rev 1, *Prelkinary Evaluation of Hanford Uquid Discharges to the Ground. August 1988.

[51 Effluent Comparative Levels as given In Appendix U.
[61 Alpha Is modeled as Pu-239.
[71 Beta Is modeled as Sr-90.
(8] The strewn 90%CL pH exceds Uhe compasttd level range.
[91 A theoretIcal stream of raw water having the same flow rate as this stream would carry

3.9E+01 br men toxic mm.
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interval identified above. The results of analyses of raw water are provided

for comparison and as an indicator of constituent sources. Raw Columbia River

water is used for the evaporative cooling~ units. Constituents that are

present in the raw river waters and sanitary water, which is derived from the

river water, would be expected to be present in the steam condensate.

Mean, 90% upper confidence limit, and maximum values for the data are

presented. The mean was calculated by adding values for each sample date and

dividing by the number of sample dates. The 90% confidence limit values are

the calculated values that statistically would not be expected to be exceeded

for 9 out of 10 samples. The maximum value is the largest analytical value

that was observed. The 90% confidence limit values are compared to

comparative levels to indicate those constituents that may be of concern and

to aid in identifying the type of treatment potentially required. The

effluent comparative levels (ECLs) shown are the same as those shown in

Appendix U. For the stream listed in Table P.2-2, alpha activity and beta

activity exceed the effluent comparative levels. The exceedances for alpha

and beta activity are believed to be the results of residual contamination,

following an accidental release to the steam condensate system from the 114

header. At that time, the 114 header was diverted to the B Plant Process

Condensate stream and the cause of the release corrected. The steam

condensate system and holding tank have not been thoroughly cleaned since the

accidental release and may be the source of the effluent exceedances described

in Table P.2-2.

The influent mean total mass shown in the table was calculated by

multiplying the expected wastewater stream flow rate by the mean concentration

of each constituent to obtain the expected mass of all constituents in the

wastewater stream. The influent mean toxic mass was calculated by multiplying

the influent mean total mass by the toxic weighting factor described in

Appendix U. Mass values were obtained for the radionuclide species by using

standard specific activities for each radionuclide. Toxic weighting factors

also were used for the radionuclides to enable calculation of the toxic mass.

2-28-92 B Plant Steam Condensate
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Table P.2-2 also lists projected current status concentrations and the

flow rate for the B Plant Steam Condensate stream as of February 1992. These

conditions reflect the source control chainges described earlier in this

section.

P.2.2.2 Source Status

Based upon the investigations and conclusions completed under the

B Plant Steam Condensate Stream-Specific Report (WHC 1990), the B Plant Steam

Condensate effluent has been characterized as not being a dangerous waste,

pursuant to the Washington State Administrative Code (WAC) 173-303, Dangerous

Waste Regulations. Based on the types of waste sources present, the waste

sources also are not considered a dangerous waste. In the preparation of this

report, Westinghouse Hanford has identified the waste sources for the steam

condensate that have the potential of containing listed waste.

The current status of the B Plant Steam Condensate is zero flow since

the cell 23 concentrator is not operating. The steam condensate system may be

abandoned. If the B Plant Process Condensate (Appendix 0) is determined to be

derived from a listed waste, Westinghouse Hanford has determined that the cell

23 concentrator, the origination of both the steam condensate and process

condensate streams, will be abandoned, or other alternatives identified.

Characterization sampling will be further outlined in a B Plant sampling and

analysis plan.

During October 1991 B Plant personnel conducted a self audit to

determine if any listed wastes are or may be present. The audit was conducted

on the premise that only two types of listed wastes conceivably could be

present. These two types are spent solvents and discarded chemical products.

The audit was based on a survey with five questions pertaining to the disposal

of spent solvents, other listed chemical products, and other chemical products

to the B Plant Steam Condensate stream for both past and present practices.

The five questions and supporting guidance are provided in Appendix U. The

survey also requested information about the storage of chemicals that

2-28-92 B Plant Steam Condensate
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conceivably could leak into drains that feed into the wastewater discharge

system.

Table P.2-3 contains a summary of the responses to these questions

referenced by each source listed in Table P.2-. No listed wastes were found

to be added to the steam condensate stream. Spill potential is considered due

to the remote possibility of a steam line failure within the E-23-3 tube

bundles. Any releases to the steam condensate would be detected immediately

by the online beta monitor and the stream recycled to the cell 23 concentrator

for discharge to the process condensate stream.

2-28-92 B Plant Steam Condensate
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Table P.2-3. Results of Self Audit to Determine Regulatory Status
of B Plant Steam Condensate.

Spent
Solvents

Discarded?

Chemical
Products

Discarded?

Historical
Releases/

Discharges?

Connection
to Chemical

Source?

1. E-23-3 Steam Condensate

2. 114 Header

Notes:
[1) Contaminants could enter the source following a tube bundle failure.

P-3
f,

Souirce

No

No

No

No

No

No

Spill
Potential?

No

No

Yes(1I

No

CI,
CD

CI

C+
(A

0

C,,
r1

1

I-qn"rd-a Discarded?
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P.3.0 BAT/AKART PROCEDURE APPLICATION

The following sections describe the steps involved in applying the

procedure described in Appendix U to determine BAT/AKART for the B Plant Steam

Condensate stream.

P.3.1 WASTEWATER DESIGNATION RELATIVE TO EFFLUENT COMPARATIVE LEVELS.

The results of the characterization of the B Plant Steam Condensate

stream were presented in Section P.2.2. The B Plant Steam Condensate Stream

Specific Report (WHC 1990) proposed that this stream not be designated a

dangerous waste. Section P.2.2.2 indicates that the steam condensate stream is

not a listed waste subject to treatment by best demonstrated available

technology.

P.3.2 APPLICABLE EFFLUENT GUIDELINES

The first of the four methods discussed in Appendix U to determine

BAT/AKART is to identify existing applicable effluent standards. These

provide limits for effluent concentrations that may result from the

application of BAT/AKART to the B Plant Steam Condensate stream. These

effluent comparative levels are discussed in Appendix U. Other

industry-specific standards apply to about 50 industrial source categories.

None of these standards are applicable to the steam condensate stream because

the operations that produce the effluent are unique to this facility (i.e.,

the operations are not typical of any of the industrial source categories).

However, the effluent comparative levels identified in Table P.2-2 offer

guidance in the development and evaluation of alternatives in the subsequent

BAT/AKART selection steps.

2-28-92 B Plant Steam Condensate
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P.3.3 APPLICABLE TRANSFERABLE TECHNOLOGIES

This method can be used to determin-e BAT/AKART by identifying

technologies that can be duplicated or adapted (i.e., transferred) from

systems that are operating or have been approved for design and construction

in other similar applications.

The steam condensate effluent to be treated has unique site-specific

characteristics. No waste streams were identified that were sufficiently

similar to B Plant Steam Condensate effluent to allow for direct determination

of BAT/AKART according to the technology transfer method.

P.3.4 APPLICABLE TREATABILITY STUDIES

The inability to determine BAT/AKART by application of the effluent

guidelines method or the technology transfer method as described above leads

to the application of the treatability studies method. While no existing

wastewater is sufficiently similar to the B Plant Steam Condensate stream and

there is no definite trend in control efforts for waste stream types similar

to the steam condensate, the treatment systems at the U. S. Department of

Energy's (DOE) Savannah River Plant, Oak Ridge National Laboratory, and the

system planned under Project C-018H for the Hanford Site do provide a basis

for further development using the generic treatment system method described in

the ensuing section.

P.3.5 APPLICABLE GENERIC TREATMENT ALTERNATIVES

The generic treatment systems method is a procedure for determining

BAT/AKART in cases where little or no relevant data is available regarding

treatment of similar effluents.

As described in the preceding sections, effluent guidelines, technology

transfer, and treatability studies were not appropriate methods for

2-28-92 B Plant Steam Condensate
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determining BAT/AKART for treatment of the B Plant Chemical Sewer stream.

Therefore, it was necessary to apply the generic treatment systems method 
as

described in Appendix U.

The procedure began with a review of the technologies screened in

Appendix U to determine the types of treatment required to reduce

concentrations of constituents that exceed the effluent comparative levels

shown in Table P.2-2. The next step involved selection of appropriate

technologies and linking them into three alternatives. Detailed evaluations

of a treatment alternative, one source control alternative, and the current

status alternative are reported in Section P.S. The process continued with a

comparison of the four alternatives and selection of one as satisfying 
the

requirement for BAT/AKART. The comparison and selection processes are

described in Section P.6.

2-28-92 B Plant Steam Condensate
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P.4.0 TECHNOLOGY ALTERNATIVES

This section identifies alternatives evaluated for the current B Plant

Steam Condensate stream discussed in Section P.2. The alternatives considered

for the wastewater stream are: 1) maintain current status (no action),

2) implement additional source controls, and 3) implement an end-of-pipe

treatment system to remove constituents from the steam condensate stream.

A screening of all of the presently available treatment technologies at

Savannah River Plant, Oak Ridge National Laboratory, and elsewhere to remove

these constituents was conducted under Project C-018H at the Hanford site. A

summary of the screening results is contained within Appendix U. The

screening process used in the preparation of the BAT/AKART report for Project

C-018H identified four technologies as being appropriate for removing

suspended solids: fabric filtration, microfiltration, ultrafiltration, and

deep-bed filtration. Two technology alternatives were retained for removing

organics from the wastewater stream: granular activated carbon (GAC)

adsorption and ultraviolet-light activated oxidation of organics. Two

technology alternatives were identified to remove dissolved solids: ion

exchange and reverse osmosis (RO). The selected treatment technologies, which

are described further in Appendix U, are combined into one end-of-pipe

treatment alternative.

P.4.1 ALTERNATIVE 1 - CURRENT STATUS

For Alternative 1 it is assumed that no additional source control

measures or treatment will be implemented at the facility. The current status

as described in Section P.2 would be maintained except the estimated flow rate

of 3.1 gal/min is used for analysis and comparison. As described in Section

P.2.1.3.2, the 114 header would continue to flow through the low-level waste

handling system and discharge to the B Plant Process Condensate.

2-28-92 B Plant Steam Condensate
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P.4.2 ALTERNATIVE 2 - ADDITIONAL SOURCE CONTROL

For Alternative 2, B Plant personnel would flush and clean the steam

condensate piping and the holding tank in 221-BB. In addition, the existing

beta monitor would be checked and calibrated for resumption of operations and

a pH monitor installed. Sections of piping that could not be cleaned would be

replaced with new piping. The 114 header line would likewise be thoroughly

cleaned and flushed and valved back to the steam condensate system in 221-BB.

The steam condensate discharge from 221-BB would be diverted permanently from

the 216-B-55 Crib to a pipe leading to the Project W-049H Treated Effluent

Disposal Facility. B Plant would retain the use and capability to divert the

steam condensate to the B Plant Process Condensate through the cell 23

concentrator or to the emergency retention basin, 216-B-64.

Alternatives 2 and 3 both include operation of the cell 23 concentrator

at flow rate reduced from the time of the data samples in Table P.2-2 and the

addition of the 114 header to the B Plant Steam Condensate effluent. This

action is identified as part of the implementation of BAT/AKART for the

B Plant Process Condensate (Appendix 0). The 114 header collects steam

condensate from the vessel ventilation system. Before 1988 the 114 header was

routed to the steam condensate weir tank in 221-BB. However, due to a cross

connection, contaminants entered the line and contaminated the steam

condensate system. This connection was removed permanently from the system in

1988, but the 114 header was never returned to the steam condensate stream.

Although no data exists on the current quality of the source, it is believed

to be essentially clean water and would be diverted from the low-level waste

handling system as a waste minimization effort to reduce the waste volume to

the double-shell tanks. If, during the characterization of the 114 header it

is determined that 114 header water quality cannot meet discharge criteria, it

will not be diverted from the low-level waste handling system. For the

purposes of this BAT/AKART report, however, it is assumed to meet the

discharge criteria to be established for the Project W-049H Treated Effluent

Disposal Facility.
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P.4.3 ALTERNATIVE 3 - END-OF-PIPE TREATMENT

For Alternative 3, the source controls outlined in Alternative 2 above

would be implemented. In addition, the B Plant Steam Condensate stream would

be treated using a combination of filtration and ion exchange for removal of

metals and radionuclides. The treated stream would be discharged directly to

the Project W-049H Treated Effluent Disposal Facility. Flow proportional

sampling with periodic analysis will be used to assure effluent quality.

Secondary waste would be produced as backwash solutions, exhausted filter

media, and saturated ion-exchange resin.

The treatment system was developed by combining the technology

alternatives from Appendix U into a treatment train capable of treating all of

the constituent groups suspected as being present in the stream. Monitoring

and diversion to the cell 23 concentrator will remain operational as an

additional safeguard.

Two technology alternatives for treating inorganic constituents remain

from the Appendix U evaluation. Of these two technologies, reverse osmosis

was eliminated from further consideration because it is not as effective as

ion exchange in removing low levels of inorganic constituents from small

volumes of wastewater. Ion-exchange systems that will substantially reduce

constituent levels are readily available and thus were selected for the

B Plant Steam Condensate stream.
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P.5.0 DESCRIPTION OF ALTERNATIVES

This section describes the three wastewater alternatives in detail.

Tables are provided to define the performance of each alternative for removing

the constituents of concern. Process descriptions are provided for each

alternative and they are characterized for treated water quality, reliability,

safety, process development status, ease of maintenance, flexibility,

permitting, interdependence, factors associated with secondary waste, and

cost. The methods and assumptions described in Appendix U were used by a

panel of engineers to evaluate all alternatives.

P.5.1 ALTERNATIVE 1 - CURRENT STATUS

A brief process description of Alternative 1 is provided in Section

P.5.1.1. The qualitative attributes of Alternative 1 (treated water quality,

reliability, safety, process development status, ease of maintenance,

flexibility, permitting, and interdependence) are described in Sections

P.5.1.2 through P.5.1.9. The character and quantity of secondary wastes that

are expected if Alternative 1 is implemented are described in Section

P.5.1.10. Section P.5.1.11 provides the estimated cost associated with the

implementation of Alternative 1. The current status serves as a basis for

comparing all other alternatives.

P.5.1.1 Process Description

In Alternative 1 it is assumed that no additional source control

measures or treatment will be implemented at the facility. Source control

measures previously implemented include improvement of housekeeping practices

and the cleaning of known contaminated areas. The current status as described

in Section P.2 would be maintained except the estimated normal flow of 3.1

gal/min is assumed for analysis and comparison of alternatives. The primary

attributes of Alternative 1 are discussed in this section.
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P.5.1.2 Treated Water Quality

The anticipated treated water quality for Alternative 1 is summarized in

Table P.2-2. As discussed in Section P.2.2.1, the effluent comparative levels

are exceeded for alpha activity and beta activity by ratios between 3 and 6.

With the toxic mass and flow rate listed in Table P.2-2 and the method

described in Appendix U, the water quality ratio is 0.9. Since this value is

less than 1, the water quality rating for Alternative 1 is high.

P.5.1.3 Reliability

Alternative 1 already has been implemented. Established source control

methods as described in Section P.2.1.2.2 were used. The reliability rating

of these methods is high.

P.5.1.4 Safety

Established source control measures as described in Section P.2.1.2.2

were implemented. The safety of these methods was given a high rating.

P.5.1.5 Process Development Status

The source control measures as described in Section P.2.1.2.2 were based

on established procedures. The process development status rating of

Alternative 1 is high.

P.5.1.6 Ease of Maintenance

The ease of maintenance of Alternative 1 was given a high rating. Based

on current operating information, very little maintenance is expected.
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P.5.1.7 Flexibility

The flexibility of Alternative 1 was given a low rating. It does not

control the flows and concentrations of active waste streams and cannot adapt

to changing process needs in the facility.

P.5.1.8 Permitting

Alternative 1 would discharge to the 216-B-55 Crib. As a separate

permit is required to discharge to the soil column, the rating for Alternative

1 is low.

P.5.1.9 Interdependence

Alternative 1 is not dependent on the successful operation of processing

facilities located within and off the B Plant site. This entire stream is

secondary waste from the cell 23 concentrator when the concentrator is

considered as treatment for the B Plant Process Condensate. Alternative 1

will be associated with continued use of the low-level waste handling system,

when the cell 23 concentrator operates, as described in Section P.2. The

interdependence rating of Alternative 1 is low.

P.5.1.10 Secondary Wastes

For Alternative 1 it is assumed that no additional source control

measures would be implemented at the facility. As noted in P.5.1.9, this

entire stream is secondary waste. For Alternative 1, the assumption is that

the cell 23 concentrator would become operational and discharge to the 216-B-

55 Crib. The secondary waste rating of Alternative 1 is low.
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P.5.1.11 Cost

For Alternative 1 it is assumed that no additional source control

measures or treatment would be implemented at the facility. No additional

costs will be incurred to implement Alternative 1. The cost rating of

Alternative 1 is high.

P.5.2 ALTERNATIVE 2 - ADDITIONAL SOURCE CONTROL

A process description of Alternative 2 is provided in Section P.5.2.1.

The qualitative attributes (treated water quality, reliability, safety,

process development status, ease of maintenance, flexibility, permitting, and

interdependence) of the alternative are described in Section P.5.2.2 through

P.5.2.9. The character and quantity of secondary wastes that are expected if

Alternative 2 is implemented are described in Section P.5.2.10. Section

P.5.2.11 relates the estimated cost associated with the implementation of

Alternative 2. Alternative 1 - current status serves as the basis for

comparison for Alternative 2.

P.5.2.1 Process Description

The additional source control measures identified for the two active

sources of the B Plant Steam Condensate effluent are described in Section P.4

and are summarized in Table P.5-1. Figure P.5-1 shows the flow of effluent

sources after the additional source control measures have been implemented.

The flow rates and/or concentrations will change as a consequence of

implementing the additional source control measures, due to the addition of

the 114 header. Table P.5-2 shows estimated concentrations after additional

source control measures have been implemented. This table is based on

reconnecting the 114 header (Section P.4.4) and operating the cell 23

concentrator. This table also shows the effluent comparative levels, the

annual mass of chemical and radiological constituents discharged to the steam
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Table P.5-1. Alternative 2 - Estimated Effects of
Additional Source Control.

Source
Buildino Control

BAT/AKART
Option [1

I. E-23-3 Steam Condensate 221-B

2. 114 Header 221-B

Reduced Operation

None

F-0

F-3

Steam Condensate 131

Sanitary +

Total 8.9E-01

Notes:
(11 Source control options from Appendix U
(21 Average flow rate based on total annual flow divided by 525,600 minutes (1 year)

[31 Steam condensate

0
903

Effluent
Water

Type (3)

-g

w
'4)

Estimated
Resulting

7.5E-01

1.4E-01
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Figure P.5-1. Alternative 2 - Flow Schematic After Additional Source Control.
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Table P.5-2. Alternative 2 - Estimated Stream Characteristics
After Additional Source Control.

Flow Rates 0.89 gal/min [I]

Estimated Effluent Stream Stream

Constltuent Mean Comparative Mean Total Mean Toxic

Concentration 11I Level (ECL) (21 Mass (41 Mass (51
(ppb) (ppb) (blyr) ("iyr)

OQGANICS
Acetone 3.14E+01 5.0E+01 1.2E-01

Phenol 1.01E+01 3.9E+o1 3.9E-02 1.1E-05

Unknown 3.30E+01 1.3E-01

INORGANICS
Ammonia 1.15E+02 1.3E+03 4.5E-01

Calcium 1.78E+02 6.9E-01

Copper 1.07E+01 1.0E+03 4.2E-02 1.9E-02

Iron 9.41E+01 3.OE+02 3.7E-01 8.9E-03

Lead 5.00E+00 5.OE+01 2.OE-02 3.6E-02

Magnesium 5.07E+01 2.OE-01

Mercury 1.14E-01 2.OE+00 4.4E-04 2.3E-01

Nickel 1.01E+01 1.OE+02 3.9E-02 1.7E-03

Nitrate 9.17E+02 4.4E+04 3.6E+00 4.5E-04

Potassium 1.00E+02 3.9E-01

Sodium 1.87E+02 7.3E-01

Uranium 2.67E-01 5.9E+01 1.0E-03

Zinc 1.27E+01 5.0E+03 5.0E-02 2.5E-03

RADIONUCLIDES (pCIIL) (pCM)
Alpha Activity 3.02E+00 (31 1.2E+00 1.9E-07 1.3E-03

Beta Activity 6.97E+01 [31 4.OE+01 1.9E-09 5.1E-01

TOTAL 6.8E+00 8.OE-01 [6]

MISCELLANEOUS PARAMETERS

Conductivity (uS) 2.98E+01
pH (dimensionless) 6.31E+00 131 6.5-8.5

Temperature (*C) 5.81E+01

Notes:
[1 Estinated concentration is the same as In Table P.2-2. Only the flow rate Is changed.

[21 Effluent Comparative Levels are as given In Appendix U.
[31 ConstItuent concentration Is above the comparative level.
[4] Total mas is the annual average estimated as in Appendix U.

[51 Toxic mass is the annual average estimated as in Appendix U.
[61 A theoretical stream of raw water having the same flow rate as this stream would carry

1.1E+01 byr of mean toxic mass.
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condensate stream after Alternative 2 is implemented, and the annual toxic

mass discharged.

The primary attributes of Alternative 2 are discussed in the following

sections.

P.5.2.2 Treated Water Quality

The anticipated water quality is summarized in Table P.5-2. The

effluent comparative levels are exceeded for alpha and beta activity as

discussed in Section P.2.2.1. However, the annual toxic pounds per unit of

flow is low. Alternative 2 removes 71% of the 2.8 lb/yr of total influent

toxic mass listed in Table P.2-2. With the toxic mass and flow rate listed in

Table P.5-2 and the method described in Appendix U, the water quality.ratio is

0.90. Since this value is less than 1, the water quality rating for

Alternative 2 is high.

P.5.2.3 Reliability

The planned source control

piping changes, and will be easy

header will be simple to install.

high.

P.5.2.4 Safety

method is operational, such as clean.ing and

to implement. The connection of the 114

The reliability rating of these methods is

Established source control practices such as cleaning aand piping

changes were selected for Alternative 2. The safety rating of these proven

measures is high.
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P.5.2.5 Process Development Status

Commonly used source control measur-es such as cleaning and piping

changes were selected. The development status rating of Alternative 2 is

high.

P.5.2.6 Ease of Maintenance

The source control measures implemented in Alternative 2 such as

cleaning and piping changes are operational and common to everyday activities.

The ease of maintenance of Alternative 2 was given a high rating.

P.5.2.7 Flexibility

The flexibility rating of Alternative 2 is medium. It cannot adapt to

changing process needs in the facility, such as the need to connect new waste

sources or the need to operate the B Plant canyon cells. It is judged to be

medium, however, as the B Plant Steam Condensate by design should not be

impacted negatively by a change in process feeds or concentrations to the cell

23 concentrator.

P.5.2.8 Permitting

The projected concentration of alpha and beta activity exceeds the

effluent comparative levels. No secondary waste is produced. The permitting

rating for Alternative 2 is medium.

P.5.2.9 Interdependence

With the exception of the Project W-049H Treated Effluent Disposal

Facility, Alternative 2 is not interdependent on the successful operation of
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processing facilities located within and off the B Plant site. This low level

of interdependence results in a high score for this attribute.

P.5.2.10 Secondary Wastes

No secondary waste is anticipated from the implementation of

Alternative 2, so the rating is judged to be high. Some piping and the 221-BF

tank may have to be replaced, thereby requiring thorough cleaning or disposal,

but this is thought to be minimal.

P.5.2.11 Cost

A rough-order-of-magnitude (ROM) equivalent uniform annualized cost

(EUAC) of $70,000 has been estimated for implementing Alternative 2 based on

the costing methods and assumptions described in Appendix U. Alternative 2

will remove an estimated 2 lb/yr of total influent toxic mass listed in Table

P.2-2, which results in a cost effectiveness of $35,000/lb toxic mass removed

per year. The cost rating for Alternative 2 is considered to be low.

P.5.3 ALTERNATIVE 3 - END-OF-PIPE TREATMENT

A process description of Alternative 3 is provided in Section P.5.3.1.

The qualitative attributes (treated water quality, reliability, safety,

process development status, ease of maintenance, flexibility, permitting, and

interdependence) of Alternative 3 are described in Sections P.5.3.2 through

P.5.3.9. The character and quantity of secondary wastes that are expected if

Alternative 3 is implemented are described in Section P.5.3.10. Section

P.5.3.11 relates the estimated cost of Alternative 3. Alternative 1 - current

status serves as the basis of comparison for Alternative 3.
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P.5.3.1 Process Description

The source controls outlined for Alternative 2 above will be

implemented. These source controls consist of a thorough cleaning and

flushing of the B Plant Steam Condensate system, replacing any piping or tanks

that cannot be cleaned successfully, and reconnecting the 114 header from the

process condensate effluent to the steam condensate system. The treatment

process for the steam condensate stream consists of filtration for suspended

solids and ion exchange for removal of metals and radionuclides.

Alternative 3 also is described in Section P.4. Figure P.5-2 shows the flow

of effluent sources after the end-of-pipe treatment has been implemented while

Figure P.5-3 shows a process flow diagram for the end-of-pipe treatment

alternative. Table P.5-3 shows the pretreatment concentrations of each

constituent, overall decontamination factors assumed for each constituent, the

estimated treated effluent concentration, the effluent comparative levels,

annual masses of constituents discharged, and the annual toxic masses

discharged.

The primary attributes of Alternative 3 are discussed in the ensuing

sections.

P.5.3.2 Treated Water Quality

The anticipated quality of water discharged to the Project W-049H

Treated Effluent Disposal Facility is summarized in Table P.5-3. Effluent

comparative levels are not exceeded for any constituents. Alternative 3

removes more than 99% of the 2.8 lb/yr total influent toxic mass listed in

Table P.2-2. With the toxic mass and flow rate listed in Table P.5-3 and the

method described in Appendix U, the water quality ratio is 0.0018. Since this

value is less than 1, the treated water quality rating is high.
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Table P.5-3. Alternative 3 - Estimated Stream Characteristics
After End-of-Pipe Treatment.

Flow Rate = 0.89 galini [1]

Estimated Combined Estimated Effluent Stream Stream
Constituent Pro-Treated Decontamination Treated Comprative Mean Total Mean Toxic

Concentration [1 Fador (DF) [21 Concentration 131 Level (ECL) [4] Mass [5] Mass [6]
(ppb) (ppb) (ppb) (/yr) (byr)

ORGANICS
Acetone 3.14E+01 20 1.6E+00 5.0E+01 6.1E-0W
Phenol 1.01E+01 20 5.1E-01 3.9E+01 2.0E-03 5.3E-07
Unknown 3.30E+01 I 3.3E+01 1.3E-01

INORGANICS
Ammonia 1.15E+02 2000 5.8E-02 1.3E+03 2.2E-04
Calcium 1.78E+02 200 8.9E-01 3.5E-03
Copper 1.07E+01 1000 1.1E-02 1.0E+03 4.2E-05 1.9E-05
Iron 9AIE+01 1000 9AE-02 3.OE+02 3.7E-04 8.9E-06
Lead 5.00E+0 1000 5.0E-03 5.01E+01 2.OE-05 3.6E-05
Magnesium 5.07E+01 200 2.5E-01 9.9E-04
Mercury 1.14E-01 1000 1.1E-04 2.OE+00 4AE-07 2.3E-04
Nickel 1.01E+01 1000 1.OE-02 1.OE+02 3.9E-05 1.7E-06
Nitrate 9.17E+02 100 9.2E+00 44E+04 3.6E-02 4.5E-06
Potassium 1.0E+02 100 1.0E+00 3.9E-03
Sodium 1.87E+02 100 1.9E00 7.3E-03
Uranium 2.67E-01 1000 2.7E-04 5.9E+01 1.0E-06
Zinc 1.27E+01 1000 1.3E-02 5.0E+03 5.OE-05 2.5E-06

RADIONUCLIDES
Alpha ActIvIty
Beta Activity

MISCELLANEOUS PARAMETERS
Conductiiy (uS)
pH (dnensionless)
Tenperature (IC)

(pCIYL)
3.02E+00
6.97E+01

2.OOE+01
6.31E+00
5.81E+01

400
400

(pCL)
7.6E-03
1.7E-01

(pCYlL)
1.2E+00
4.OE+01

TOTAL

4.8E-10 3.3E-06
4.8E-12 1.3E-03

1.9E-01 1.6E-03 [7]

Notes:
[1] Estimated pre-treated concentration is the arne as in Table P2-2. Only the flow rate Is changed.
[2] Cormbined Decontamination Factor a influentIEffiuent for Filtration. Admopton, and Ion Exchange.
[3] Est*Mted treated concentration - pre-treated concentrationiOF
[4) Effluent Comparative Levels re as given in Appendx U. No constituents In the treated stream exceed the conparative levels.
[5 Total mass Is the annual average estimated as in Appendix U.
[6] Toxic mam is the annual average estimated as in Appenix U.
[7] A theoretical strewn of raw water having the same flow rate as this snmm would cany 1.1E+01 btyr of mean toxic mass.
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P.5.3.3 Reliability

The filtration and ion-exchange treatment technologies used in

Alternative 3 are more complex than source controls but employ no moving parts

and hence are highly reliable. Quality control methods consistent with

current operating methods will be implemented to determine the change-out

rates for the filter elements and the spent resins. The reliability rating is

medium.

P.5.3.4 Safety

The filtration and ion-exchange treatment technologies used have a long

history of safe operation. Ambient temperature and pressure conditions are

employed. A considerable level of manual handling of containers of filters

and resins is required, however. The safety rating of Alternative 3 is

medium.

P.5.3.5 Process Development Status

Established treatment technologies were selected. The development

status rating of Alternative 3 is high.

P.5.3.6 Ease of Maintenance

A considerable level of manual handling is required to maintain filters

and ion-exchange resins. Ease of maintenance was given a medium rating.

P.5.3.7 Flexibility

The treatment technologies employed permit effective treatment of a wide

range of constituents and concentrations. The flexibility rating of

Alternative 3 is high.
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P.5.3.8 Permitting

The projected concentration of the -constituents does not exceed the

effluent comparative levels. The employed technologies are used commonly in

wastewater treatment applications. Secondary waste generated by Alternative 3

will require additional handling and proper disposal. The permitting rating

of Alternative 3 is high.

P.5.3.9 Interdependence

Alternative 3 produces significant quantities of secondary waste.

Low-level waste will require disposal in the low-level waste burial grounds at

the Hanford Site and mixed waste will require storage at the central waste

complex. Coordination with these waste disposal/storage operations is

required. The interdependence rating of Alternative 3 is medium.

P.5.3.10 Secondary Waste

Significant quantities of solid secondary waste will be produced by

Alternative 3. No aqueous secondary wastes will be generated. Secondary

waste includes spent filters and spent resins. The waste will be slightly

radioactive and may contain sufficient levels of heavy metals to render it a

mixed waste. It is possible that some of the waste may fail the toxicity

characteristic leaching procedure (TCLP). If so, the waste may require

further treatment, such as grouting of resins and filtered solids. The

treatment described for Alternative 3 would remove 23 annual pounds of the

total mass listed in Table P.2-2. By the methods and assumptions described in

Appendix U, the estimated quantity of radioactive mixed waste would be 7ft3/hr

for disposal on the Hanford Site at 7ft3 per 55-gal drum. The secondary waste

rating for Alternative 3 is low.
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P.5.3.11 Cost

A rough-order-of-magnitude equivalent uniform annualized cost of

approximately $270,000 has been estimated for implementing Alternative 3 based

on the costing methods and assumptions described in Appendix U. Alternative 3

will remove an estimated 2.8 lb/year of total influent toxic mass listed in

Table P.2-2, which results in a cost effectiveness of $96,000/lb toxic mass

removed per year. The cost rating for Alternative 3 is low.
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P.6.0 EVALUATION OF ALTERNATIVES

The three proposed alternatives described in Section P.5 are evaluated

in this section. The attributes discussed in Section P.5 form the basis of

comparison. Table P.6-1 summarizes cost effectiveness data for the three

alternatives. Table P.6-2 summarizes the results of weighted criteria

evaluation for the BAT/AKART alternatives. Each alternative was scored by a

panel of qualified professional engineers for each evaluation category. Each

attribute was weighted according to its perceived relative importance. The

total score shown is the sum of the products of the score and weighting for

each attribute. The alternative with the highest score, Alternative 2 -

additional source control, is selected as BAT/AKART. Alternative 2 is

described in detail in Section P.7.
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Table P.6-1. Summary of Cost Effectiveness Estimates.

em Parameter

Flow Rate (gal/min)

Installed Costs
Filtration
Ion Exchange
100 ft, 3 inch 316SS pipe
Miscellaneous Costs

Total Installed Cost

1 Total Inst. Cost x 10 [2]

2 Annual Operating and
Maintenance Cost

3 Annual Secondary Waste
Disposal Cost

4 EUAC [3]

5 Annual Toxic Pounds
Removed

Cost Effectiveness [4]

Alternative 1
Current
Status

3.1

0
0
0
0

so

so

so

so

so

0

0

Selected
Alternative 2

Planned
Source
Control

0.89

0
0

30,000
30,000

$60,000

S600,000

$4000

$0

$70,000

2

S35,000/lb

Alternative 3
Additional

Source
Control

0.89

50,000
150,000

0
[1] 30,000

S230,000

[2] $2,300,000

$15,000

$2,000

$270,000

2.8

S96,000/lb

Note:
[1] The estimated installed cost of a beta/gamma monitor.
[2] Excludes $330,000 estimated cost of connecting three B Plant streams to W-

049H TEDF.
[3] EUAC is equivalent uniform annualized cost and is (.11017 x Item 1) +

Item 2 + Item 3.
[4] Cost effectiveness is Item 4/Item 5.
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Table P.6-2. Evaluation Matrix for BAT/AKART Alternatives

Attribute

Water Quality

Reliability

Safety

Process Dev.
Status

Ease of
Maintenance

Flexibility

Permitting

Interdependence

Secondary Waste

Cost

TOTALS

Weighting -

Factor

10

10

10

10

7

8

9

5

9

7

Alternative 1
Current
Status

11 30

3 30

3 30

3 30

3 30

3 21

1 8

1 9

1 5

1 9

3 _21

193

Alternative 2
Additional

Source Control

.I1l 121

3 30

3 30

3 30

3 30

3 21

2 16

2 18

3 15

3 27

1 7

Alternative 3
End-of-Pipe
Treatment

-Ill 1
3:

2'

2

3:

2

3:

3:

2'

1

1

224

-2L

30

20

20

30

14

24

27

10

9

7

191

Notes:
(11 Relative score: 1 = Lowest Rated; 2 = Medium Rated; 3

(21 Product of weighting factor and relative score.

= Highest Rated.
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P.7.0 SELECTED TREATMENT ALTERNATIVE

This section contains detailed information on Alternative 2 which was

selected as BAT/AKART for the B Plant Steam Condensate effluent stream in

Section P.6. Section P.7.1 establishes design parameters for Alternative 2.

The ability of Alternative 2 to meet effluent comparative levels is discussed

in Section P.7.2. Personnel training requirements are outlined in Section

P.7.3. Section P.7.4 describes the relationships between Alternative 2 and

other treatment facilities in the 200 Area. The uncertainties associated with

Alternative 2 are summarized in Section P.7.5. Section P.7.6 discusses

committed future plans for implementing Alternative 2. The Washington State

Environmental Policy Act of 1971 (SEPA)/National Environmental Policy Act of

1969 (NEPA) issues are addressed in Section P.7.7.

P.7.1 DESIGN PARAMETERS

Implementation of BAT/AKART for the B Plant Steam Condensate stream

consists of flushing the existing piping and tanks with deionized water and

draining and cleaning tanks in 221-BB. Detailed design for this

implementation is not necessary. The installation of a pH monitor following

the heat exchanger and the beta monitor will require the design of the tie-in

to the steam condensate piping. The pH monitor must be installed before the

diverter valve to allow off-spec liquids to be recycled back to the low-level

waste handling system described in Section P.2.1. If replacement of the tanks

or piping is required, detailed engineering design should not be necessary, as

long as the replacement equipment is similar to that being replaced.

P.7.2 ABILITY TO MEET EFFLUENT COMPARATIVE LEVELS

Section P.5.2 presented an estimate of the ability of the selected

alternative to meet effluent comparative levels. As shown on Table P.5.2,

the comparative levels for alpha activity and beta activity are exceeded.
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The exceedances for alpha and beta activity are believed to be the

results of residual contamination, following an accidental release to the

steam condensate system from the 114 header. At that time, the 114 header was

diverted to the B Plant Process Condensate stream and the cause of the release

corrected. The steam condensate system and holding tank have not been

thoroughly cleaned since the accidental release and may be the source of the

effluent exceedances described in Table P.2-2.

The selected alternative will produce a high quality effluent with a

water quality ratio less than 1. The exact quantification of the reduction in

constituent levels due to the implementation of BAT/AKART can only be

estimated because of the unknown level of residual contamination in the B

Plant Steam Condensate system. The effluent values following BAT/AKART used

in this report are based upon previous experience with these constituents and

the reductions in concentration that can be expected through cleaning similar

systems.

It is anticipated that the thorough cleaning of the steam condensate

system and associated tanks and piping will result in effluent quality

acceptable to Project W-049H. These estimates will be verified through

testing before connection to the Project W-049H Treated Effluent Disposal

Facility.

P.7.3 PERSONNEL TRAINING REQUIREMENTS

Personnel training requirements for BAT/AKART implementation consist

largely of health and safety training. Cleaning, flushing, and inspecting the

B Plant Steam Condensate system tanks and piping may require workers to work

in protective equipment. B Plant currently has an outstanding health and

safety training program that will provide cleanup workers with adequate

training to perform the required duties. If pipe or tank replacement is

necessary, proper inspection and packaging of the materials is required before

shipment or disposal. This training is available through Westinghouse

Hanford.
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P.7.4 RELATIONSHIP TO EXISTING TREATMENT FACILITIES

Section 2(n) of Chapter 173-240-130 WAC requests that this report

discuss any relationships between the proposed treatment facility and existing

treatment facilities. The Project W-049H Treated Effluent Disposal Facility

is scheduled to be operational in 1995 and capable of handling the

constituents and concentrations currently detected in the B Plant Steam

Condensate. Additional assurance of discharge water quality for the steam

condensate because off-specification liquid waste identified in the steam

condensate can be diverted and treated in the low-level waste handling system.

P.7.5 TREATMENT SYSTEM UNCERTAINTIES

As the BAT/AKART selected is not considered a treatment system, no

treatment uncertainties exist. A thorough sampling plan during and after

cleanup will be required to determine if BAT/AKART will achieve comparative

levels to the concentration required by the Project W-049H Treated Effluent

Disposal Facility influent criteria. This uncertainty can only be alleviated

through testing.

P.7.6 COMMITTED FUTURE PLANS

Section 2(u) of Chapter 173-240-130 WAC requests that this report

discuss provisions for any committed future plans relevant to the proposed

BAT/AKART. One future project, the 200 Area Treated Effluent Disposal

Facility, will have a bearing on operation of the proposed BAT/AKART.

The 200 Area Treated Effluent Disposal Facility provides for the

disposal of 19 liquid effluents in the 200 Area. BAT/AKART will be applied to

each of these effluents before finalizing the Treated Effluent Disposal

Facility design. The remaining effluent streams will be monitored and sampled

before discharge to the Project W-049H Treated Effluent Disposal Facility. If

constituent concentrations are below release levels established for the
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facilities, the combined effluents will be discharged to a disposal site.

Engineering studies currently are underway to determine the best disposal

method.

P.7.7 NEPA/SEPA COMPLIANCE

The NEPA and SEPA require that an environmental impact statement (EIS)

be prepared for any major action which has the potential to significantly

affect the environment.

Under NEPA requirements, when an action will not have a significant

effect on the human environment, an environmental assessment (EA) is prepared

to fully consider the environmental consequences of a proposed action. If the

environmental assessment supports a conclusion that the project will not

significantly affect the environment, then a finding of no significant impact

(FONSI) is issued. If analysis of the environmental assessment indicates

significant impact, an environmental impact statement will be prepared. An

environmental assessment has been prepared for the Hanford Environmental

Compliance Plan, which includes Project W-049H. The environmental assessment

currently is in the DOE comment resolution cycle. After the DOE resolves

internal comments, a finding of no significant impact is expected to be

finalized and approved. All appropriate approvals will be obtained before

site characterization and construction starts on the disposal site. The

finding of no significant impact may also dictate controls that may require

more restrictive design criteria to mitigate possible adverse environmental

impacts.

Under SEPA requirements, where an action is not categorically excluded,

an environmental checklist is completed to aid the reviewer in identifying

potential environmental impacts and determining if they are significant. The

Washington State Department of Ecology (Ecology) actions can include a

determination of nonsignificance, a mitigated determination of

nonsignificance, or a determination of significance. Ecology may require the

submittal of additional information including the environmental assessment
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prepared to comply with NEPA, or the submittal of a complete environmental

impact statement.
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P.8.0 PROJECT IMPLEMENTATION

Milestone M-17-OOA of the Tri-Party Agreement between DOE, Ecology, and

the U.S. Environmental Protection Agency requires complete liquid effluent

treatment and/or facility upgrades for all Phase I streams by June 1995. It

further requires that each of the Phase I effluent streams have BAT/AKART

applied. Implementation of source controls, construction of the Project

W-049H facility and construction of the pipelines necessary to connect the

B Plant Steam Condensate line to the Project W-049H facility must be completed

before June 1995. Figure P.8-1 contains a schedule showing the required

implementation schedules for the source control activities.
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P.9.0 PROFESSIONAL ENGINEERING ASSESSMENT

Section 2(q) of Chapter 173-240-130 WAC requires that this report

incorporate a summary statement assessing the ability of the proposed source

control measures to result in discharged water that will meet applicable

permit effluent criteria. The engineers who participated in the selection of

source control measures described in this report are confident that the

completed system will result in effluent contamination concentrations that

will be lower or equal to reasonable effluent discharge criteria that may be

applied.

This engineer did not participate directly in all of the physical

surveys of the facility, sampling and analysis of the waste streams, or audits

of the present and historical operations and handling practices. However, in

preparing this report, he has examined and assessed the BAT/AKART procedure

that the DOE has developed and has applied consistently and uniformly to all

technical evaluations of this nature. The BAT/AKART procedure was determined

to be a valid codification of comprehensive, precise, and impartial methods

for applying best professional judgment and engineering discipline to the

selection of source control measures and technologies.

A thorough review of the many documents that collectively present the

results of the BAT/AKART evaluation for Project W-049H indicate that the

procedure was applied carefully and resulted in the best possible system that

is likely to meet the anticipated requirements.
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APPENDIX Q

2101-M FACILITY WASTEWATER

BAT/AKART TECHNOLOGY EVALUATION
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APPENDIX Q.SUMMARY

Additional source control, including relocation of the soils testing

function to another facility, was selected as BAT/AKART for the 2101-M

Laboratory Wastewater. This alternative includes modifying or replacing

existing heating and cooling units to eliminate all discharges of steam

condensate and evaporative cooling water, rerouting the remaining sources from

the compressed air system and fire sprinkler test drain to the ground, and

rerouting the room 206 sink/drinking fountain to the sanitary septic system.

No flow would be discharged to the Treated Effluent Disposal Facility and no

secondary waste would be generated.

This BAT/AKART was derived by application of a technology-driven

selection process. The generic treatment alternatives method was utilized to

determine BAT/AKART. This selection resulted in cost effectiveness as

measured by toxic pounds removed of $13,000/lb. The application of BAT/AKART

to this stream did not result in any constituent exceeding the effluent

comparative levels (ECL).
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APPENDIX Q

LIST OF ACRONYMS

AKART

BAT

CERCLA

CL

DF

DOE

EA

ECL

Ecol ogy

EIS

EUAC

FONSI

GAC
HVAC

NEPA

RCRA

RO

ROM

SEPA

TCLP

TEDF
Tri-Party Agreement

UV

WAC

all known, available, and reasonable treatment

best available technology

Comprehensive Environmental Response Compensation and

Liability Act

confidence limit

decontamination factor

U.S. Department of Energy

environmental assessment

effluent comparative level

Washington State Department of Ecology

environmental impact statement

equivalent uniform annualized cost

finding of no significant impact

granular activated carbon

heating, ventilating, and air conditioning

National Environmental Policy Act

Resource Conservation and Recovery Act

reverse osmosis

rough-order-of-magnitude

State Environmental Policy Act

toxicity characteristic leaching procedure

Treated Effluent Disposal Facility

Hanford Federal Facility Agreement and Consent Order

ultraviolet

Washington Administrative Code
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Metric Conversion Chart

INTO METRIC

If you know: Multiply by: To get:

Length

inches 2.54 centimeters

feet 30.48 centimeters

Volume

gallons 3.785 liters

cubic feet 0.02832 cubic meters

Temperature

Fahrenheit Subtract 32 then Celsius
multiply by (5/9)

Pressure

inches water 1.87 millimeters Hg

inches water 249 Pascal (Pa)

OUT OF METRIC

Length

centimeters 0.3937 inches

meters 3.28 feet

Volume

milliliters 1.247 x 10- cubic feet

liters 0.264 gallons

cubic meters 35.31 cubic feet

Temperature

Celsius Multiply by (9/5) Fahrenheit
then add 32

Pressure

millimeters Hg 0.5353 inches water

Pascal (Pa) 4.02 x 10- inches water
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Q.1.0 INTRODUCTION

This appendix characterizes the 2101-M Facility 
Wastewater stream and

describes modifications necessary to ensure that 
the stream is environmentally

acceptable for discharge to the Treated Effluent 
Disposal Facility (TEDF) to

be provided under Project W-049H. The modifications have been selected from 
a

variety of source control and end-of-pipe treatment alternatives identified 
in

accordance with guidelines outlined in the Best Available Technology

(Economically Achievable) Guidance Document 
for the Hanford Site (WHC 1988a).

Some of the source control modifications already 
have been implemented.

Others will be implemented under the policy of waste minimization 
to further

reduce the flow rate and/or contamination levels of the stream.

The organization of this appendix is based on an overall outline defined

in Appendix U that is the basis for every 
appendix. Section Q.2 defines and

characterizes the wastewater stream and describes 
the facilities and processes

that produce the wastewater. The application of the best available technology

(BAT)/all known, available, and reasonable 
treatment (AKART) procedure to this

wastewater is discussed in Section Q.3. Section Q.4 identifies the technology

alternatives judged to be most applicable to 
the 2101-M Facility Wastewater.

The attributes of each alternative are described in Section 
Q.5. The weighted

criteria method is used to evaluate each alternative and identify the

preferred alternative in Section Q.6. 
Section Q.7 describes the preferred

alternative in detail.

Section Q.8 discusses the schedule and scope of work associated with

project implementation. The emphasis is on confirming that the necessary

modifications can be implemented within a 
schedule that meets the milestones

mandated by the Hanford Federal Facility Agreement 
and Consent Order

(Tri-Party Agreement) for discontinuing 
discharges of contaminated wastewater

to the soil column (Ecology et al. 1989, Ecology 1991).

Section Q.9 contains a professional engineering assessment of the

project. The assessment examines the available 
supporting data and process

2-28-92 
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information in an effort to evaluate the.vaiidity of associated

interpretations, the suitability of selected modifications, and the

probability that the modified process will achieve the objectives for effluent

quality. Section Q.10 lists the references cited in the appendix.
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Q.2.0 WASTEWATER DEFINITION

This section describes the function and location of the operations

generating the wastewater and presents characterization data for the

wastewater stream both before and after recent source control measures were

applied. The 2101-M Facility process and wastewater streams are identified in

Section Q.2.1. Section Q.2.2 describes the characteristics of the wastewater

stream and its sources.

Q.2.1 PROCESS AND STREAM DESCRIPTION

This section describes the 2101-M- Facility process, both present and

historical, and the sources of the wastewater stream generated at the

facility.

Q.2.1.1 Facility Description

The 2101-M Facility is located in the 200 East Area of the Hanford Site

as shown in Figure Q.2-1. The 2101-M Facility originally was built as one

building complex with a high overhead clearance for warehouse and processing

uses. In past years, a portion of the building was converted to laboratory

space and office space. Figure Q.2-2 shows the approximate arrangement of the

more than 100,000 ft2 facility. Approximately 70% of the 2101-M Facility

still is used as a high-bay warehouse and approximately 30% is used for office

and laboratory functions. The wastewater generated at the 2101-M Facility is

currently sent to the 2101-M Pond located at the southwest corner of the

facility as shown on Figure Q.2-2.
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Figure Q.2-1. Location of the 2101-M Facility in the 200 East Area.
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Q.2.1.2 Process Description

This section describes the 2101-M Facility processes and the sources of

the wastewater stream that is produced as a result of these processes.

Process changes that have been made to reduce or eliminate sources of the

wastewater stream are described.

Q.2.1.2.1 Primary Processes. The 2101-M Facility was originally constructed

to house equipment used to machine graphite into useable components. Later, a

portion of the facility was converted to laboratory use for the Basalt Waste

Isolation Project. The Basalt Waste Isolation Project laboratory operated

between 1981 and 1988. The 2101-M Facil-ity presently contains several

different activities. Portions of the facility are used for soil testing

laboratories, as-a spare parts warehouse, as maintenance craft shops, and as

offices.'

The soils testing laboratory performs a number of physical tests on soil

samples that are collected from Resource Conservation and Recovery Act (RCRA)

groundwater monitoring wells and nonradioactive Comprehensive Environmental

Response Compensation and Liability Act (CERCLA) wells on the Hanford Site.

The physical tests include sieve analyses for particle size distribution,

calcium carbonate determination, hydraulic conductivity, specific gravity, and

bulk density determinations. These tests require the use of small quantities

of several chemical reagents. The reagents are stored in small containers in

rooms 210 and 212 in the 2101-M Building and are no longer stored near

operative drains. None of the soils tests that are performed in the

laboratory produce a liquid waste. The liquid reagents used in the tests are

absorbed by the soils samples which are then dried in laboratory ovens. The

dried soil samples are returned to the person(s) requesting the tests. The

sinks in the laboratory are not used for disposal of any dangerous chemicals.

The laboratory handles only solid samples and does not have potentially

contaminated equipment which requires washing.

2101-M Facility2-28-92
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The wastewater generated at the 2101-N Facility includes steam

condensate, domestic wastewater, evaporative cooling effluents, and

potentially contaminated miscellaneous effluents from the sinks and hood

drains in the soils testing laboratory. These categories of wastewaters are

defined in Appendix U, which contains other generic information relevant to

the evaluation of BAT/AKART. Figure Q.2-3 shows the 2101-M Facility primary

process flow diagram and its relationship to the various influent and effluent

sources. The waste effluents shown in the shaded boxes are the focus of this

BAT/AKART analysis. Table Q.2-1 shows the potential effluent sources to the

2101-M Facility Wastewater stream and lists their present status as either

active or terminated. The 17 sources were derived from the 2101-M Laboratory

Wastewater Stream-Specific Report, (WHC 1990). (The 2101-M Laboratory is part

of the 2101-M Facility. Because this appendix deals with wastewater sources

from the entire facility, the 2101-M Laboratory designation in the title of

the stream-specific report has changed to 2101-M Facility for this report.)

Note that nine of the sources are currently active. Table Q.2-1 also

identifies the source category, which serves as an aid in screening BAT/AKART

options for each source. Average annual flow rates and types of wastewater

also are provided for each source.

Q.2.1.2.2 Continuous Sources of Wastewater. The major sources of the 2101-M

Facility Wastewater stream are from ventilation steam heating equipment and

ventilation cooling equipment. None of these sources would cause constituents

to enter the wastewater discharge system under normal operation.

Steam is used for ventilation-heating in the 2101-M Facility and

produces condensate that flows to the 2101-M Facility Wastewater discharge

system. Steam condensate is listed as source 14 in Table Q.2-1. The

ventilation-heating systems used in areas of the 2101-M Facility consist of

steam-heated coils through which air is forced. As the air passes through the

heated coils, heat is transferred from the coils to the air, which increases

the air temperature. The heat leaving the coils causes the steam in the coil

to condense. The condensate thus produced is removed from the coil via steam

traps and enters the 2101-M Facility Wastewater discharge system. This is a

seasonal source of wastewater because ventilation-heating is not required

2-28-92 2101-M Facility

Q-7



2101-M Wastewater
Clean Water Sources

Steam

Sanitary Water

Raw Water

Air Moisture
Condensate -+

90

Maintenance and
Craft Shops

Spare Parts
Storage

Soils Testing
Laboratory

Soil Sample
Storage

Process Feeds and Chemicals

- Parts and Failed Equipment
- Soil Samples
- Miscellaneous

2101-M Facility Process A. Boiler
Discharge

IB. Domestic 1
Was tewater

C. Miscellaneous
Clean

.Effluents

I E. Evaporative
Cooling Water

- Repaired Equipment
- Soil Residues
- Lab Wastes

F. Potentially
Contaminated or
Slightly Contaminated
Effluents

Note: Shaded boxes are the subject of this evaluation.

Figure Q.2-3. 2101-M Facility Inputs and Outputs.

2101-M Wastewater
Clean Effluents

.,

C-,

0

P1

0
0
CAJ

CD

0

'-n

,

---------------

-1



WHC-SD-W049H-ER-003, Rev. 0

Table Q.2-1. Current Status of Sources.

Source Effluent Flow Estimated

Category Water Type Flow Rate

Source Building [1] Type (21 (gal/min) [3] Status

1. Fire Sprinkler Test Drain 2101-M C Sanitary (4] I 0.OE+00 Active

2. Compressed Air Dryer System Condens. 2101-M C Distilled I 0.OE+00 Active

3. Rm 206 Insulation Shop Sink/Drinking Fount. 2101-M B Sanitary 1 3.5E-02 Active

4. Rm 208 Laboratory Sinks (3) 2101-M F n/a (5] n/a n/a Inactive

5. Rm 210 Laboratory Sink 2101-M F Sanitary I 0.OE+00 Active

6. Bet. Rm 214 & 216 Janitor Closet Fir Dr. 2101-M B n/a n/a n/a Inactive

7. Rm 212 Laboratory Sinks (2 active, 1 capped) 2101-M F Sanitary I 0.OE+00 Active

8. rm 216 Laboratory Sinks (2) (Capped) 2101-M F n/a n/a n/a Inactive

9. Rm 220 Laboratory Sink 2101-M F n/a n/a n/a Inactive

10. Pm 226 Laboratory Sinks (3) 2101-M F n/a n/a n/a Inactive

11. Rm 208 Hood Drains (5) 2101-M F n/a n/a n/a Inactive

12. Rm 210 Hood Drain 2101-M F Sanitary I 0.OE+00 Active

13. Rm 212 Hood Drains (2) 2101-M F Sanitary I 0.0E+00 Active

14. Steam Condensate from Steam Traps (35) 2101-M A Stm Cond I/C 3.OE+00 Active

15. Air Conditioner Res. Overflow (7) 2101-M E 5X Raw (6] I/C 4.9E-02 Active

16. Rm 218 Sink (Capped) 2101-M F n/a n/a n/a Inactive

17. Rm 224 Rear Sink (Capped) 2101-M F n/a n/a n/a Inactive

TOTAL 3.1E+00

Not

[1]
[2]
(3]
[4]
[5]
[61

2-2

es:
Source categories are defined in Appendix U.
I - Intermittent, C - Continuous, I/C - Continous when operating

Averaged flow rate is based on total annual flow divided by 525,600 minutes (one year)

Sanitary water concentrations are provided in Appendix U.

n/a - not applicable
This source is assumed to contain constituents at 5 times the raw water means shown in Appendix U.

8-92 2101-M Facility
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during the warmer months of the year. The steam requirements for heating are

met by using steam from the Hanford Site central steam power plant (WHC 1990).

Evaporative-ventilation cooling is used at several points in the 2101-M

Facility. With this type of cooling, the evaporation of water cools air

passing through an evaporative cooling unit. The continuous evaporation of

water causes the concentration of dissolved solids in the water to increase

because the solids do not evaporate with the water. As evaporated water is

replenished with make-up water, new dissolved solids are added. The dissolved

solids concentration continue to increase until the solubility limit of the

solids is reached, at which time solids begin precipitating from solution and

depositing as scale on the surfaces of the evaporative cooling system.

To prevent precipitation, scaling, and lowered efficiency, a continuous

portion of the recirculating cooling water is discharged to the 2101-M

Facility Wastewater stream as an overflow from each evaporative cooling

system. This effluent is listed as source 15 in Table Q.2-1. This discharge

of evaporator reservoir overflow goes to the wastewater stream and normally

would contain the same dissolved solid constituents present in the raw water,

but at a concentration several times higher than the raw water concentration

due to the concentrating effect of the water evaporation. The flow of

wastewater generated by the cooling system is seasonal because the need for

cooling is reduced during the cooler months of the year.

Q.2.1.2.3 Intermittent Sources of Wastewater. The major intermittent sources

of wastewater include condensate from compressed air, drains, and sinks in the

laboratory areas. Process sinks are present at several locations in the

laboratory area of the 2101-M Facility. None of the sinks are connected with

toilet facilities. The laboratory has implemented administrative controls to

prevent chemical discharges to the wastewater system.

Laboratory sink drains include sources 5, 7, 12, and 13. Source 3 is a

small sink used for handwashing and coffee preparation in the room 206

insulation shop. A drinking fountain also is connected to this drain. The

2-28-92 2101-M Facility
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administrative controls implemented by the -laboratory consist of several

specific actions and procedures implemented by the laboratory (WHC 1991).

1) Specific activity control is maintained by the use of detailed written

procedures in the laboratory. These procedures outline proper handling

of materials as an aid in assuring regulatory compliance. They are

updated as needed when new regulatory requirements mandate it.

2) Signs have been installed in the soils testing laboratory to warn

personnel not to deposit any regulated dangerous materials to the sink

drains that drain to the pond.

3) General training courses are given to all employees regarding hazardous

materials. Specific training is given to employees working with

regulated materials or in areas where they may come into contact with

them. Refresher courses are given on an annual basis.

4) Inspections of the 2101-M Building are performed on a bi-monthly basis

by the building administrator. Selected operating activities are

checked for product and waste handling during the inspection and the

results are documented.

Compressed air is used in the 2101-M Facility and a compressed air

distribution system is installed to provide the air at several locations.

Condensate from the compressed air forms as it is compressed and cooled in the

compressed air dryer. This effluent is listed as source 2 in Table Q.2-1. It

is collected in a drip trap that uses the difference in density between

compressed air and liquid condensate to effect a separation. The volume of

condensate collected is related directly to the quantity of compressed air

being used and the relative humidity of the air before being compressed. The

volume of condensate is likely to be small and would be produced continuously

during periods when compressed air was used. Only constituents in the inlet

air and from the compressor and piping are present in the condensate.

2-28-92 2101-M Facility
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Q.2.1.2.4 Process Changes to Eliminate Sources. Several measures that are

intended to control the discharge of constituents to the 2101-M Facility

wastewater stream have been implemented within the last five years.

* Acetone Discharge. In June 1989 the discharge of acetone via

unpermitted wastewater streams was prohibited. Acetone had been

commonly used as a drying agent for laboratory glassware. Acetone

is no longer discharged into laboratory and floor drains at the

2101-M Facility.

* Diligent Search. In July 1990 a diligent search was conducted to

identify possible sources of constituents to the 2101-M Facility

Wastewater stream. Also, at this time the 2101-M Facility was

searched to determine if any chemical products that are regulated

were located or inventoried at the facility. No chemical products

on the Washington Administrative Code (WAC) 173-303-9903 Discarded

Chemical Products List were found (WHC 1990).

* Capping of Nonessential Drains. In September 1990 all

nonessential drains leading to the 2101-M Pond were capped. Signs

were posted by all operable sinks stating that no regulated

materials should be released to the drain. Inspections are

routinely carried out to ensure compliance (WHC 1990).

* Replacement of Ventilation Cooling Units. In January 1992 two

existing ventilation cooling units were removed from service to be

replaced with air-cooled heat pump systems. The heat pump systems

use a closed refrigerant cycle to accomplish both heating and

cooling functions and do not create a wastewater source. (It is

estimated that this will reduce the wastewater flow by 0.8 gal/min

on an annual basis.)

2-28-92 2101-M Facility
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Q.2.1.3 Wastewater Source Description -

Each of the sources of the wastewater stream listed in Table Q.2-1 has

been categorized under one of the six categories A through F described in

Appendix U. Appendix U describes the methodology used to establish the six

categories. Sources assigned to Categories A through E are considered to be

uncontaminated and do not require treatment. Category F sources are

considered to have the potential to be contaminated and may require treatment

before disposal. Figure Q.2-4 shows each of the effluent sources listed under

its assigned category.

Q.2.2 WASTEWATER CHARACTERISTICS

Q.2.2.1 Stream Characteristics

The 2101-M Facility Wastewater was sampled at one central location on

five occasions between September 1985 and January 1987. The chemical and

radiological data were obtained from analyses done at a contract laboratory in

Richland, Washington (WHC 1990). The 2101-M Facility is not in a radiation

zone and no radioactive processes or activities are conducted there.

However, some radioactive materials have been, or are being stored, in the

2101-M Facility.

The results of a statistical summary of the sampling data are listed in

Table Q.2-2. It is important to note that the samples that were analyzed

represent the combination of all of the sources listed in Table Q.2-1 and the

flows and concentrations represent the conditions that existed on the sampling

dates during the time interval identified above. The results of analyses of

raw water are provided for comparison and as an indicator of constituent

sources. Raw Columbia River water is used for the evaporative cooling units.

Constituents that are present in the raw river waters and sanitary water,

which is derived from the river water, would be expected to be present in the

2101-M Facility Wastewater.

2-28-92 2101-M Facility
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Table Q.2-2. Characteristics of 210.1-M Laboratory Wastewater.

Flow Rate = 3.4 gal/min 111

Stream Concentrations (1 Raw Effluent Stream Stream
Constituent Water Comparative 90%CU Mean Total Mean Toxic

Mean 90%CL (21 Maximum (31 Mean (41 Level (ECL) (51 ECL Mass Mass

(ppb) (ppb) (ppb) (ppb) (ppb) (byr) (b/yr)
ORGANICS
Acetone 4.00E+01 n/a 4.00E+01 5.0E+01 8.OE-01 6.0E-01
Bis (2-ethylhexyl) phthalate 1.50E+02 3.65E+02 7.10E+02 6.0E+00 6.1E+01 2.2E+00 7.OE+00
Trichloromethane 1.76E+01 2.46E+01 3.20E+01 6.0E+00 4.1E+00 2.6E-01 2.6E-01

INORGANICS
Aluminum 2.12E+02 2.64E+02 3.32E+02 1.7E+02 5.0E+01 5.3E+00 3.2E+00 2.OE-01
Amrnmonia 8.96E+01 1.29E+02 1.76E+02 < 5.0E+01 1.3E+03 9.9E-02 1.3E+00
Barium 2.16E+01 2.75E+01 3.00E+01 2.8E+01 1.0E+03 2.8E-02 3.2E-01 1.8E-03
Calcium 1.31E+04 1.65E+04 1.77E+04 1.8E+04 2.0E+02
Chloride 2.43E+03 3.16E+03 3.54E+03 8.0E+02 2.5E+05 1.3E-02 3.6E+01 8.8E-04
Chromium 1.00E+01 1.00E+01 1.00E+01 < 1.0E+01 5.0E+01 2.0E-01 1.5E-01 8.1E-02
Copper 2.59E+02 4.11E+02 5.33E+02 1.4E+01 1.0E+03 4.1E-01 3.9E+00 1.8E+00
Iron 4.75E+02 7.92E+02 1.26E+03 1.0E+02 3.0E+02 2.6E+00 7.1E+00 1.7E-01
Lead 2.37E+01 4.16E+01 3.60E+01 1.9E+01 5.0E+01 8.3E-01 3.5E-01 6.6E-01
Magnesium 2.98E+03 3.84E+03 4.16E+03 4.2E+03 4.4E+01
Manganese 9.20E+00 1.30E+01 1.90E+01 1.4E+01 5.0E+01 2.6E-01 1.4E-01 2.6E-02
Mercury 4.20E-01 8.38E-01 1.50E+00 < 1.0E-01 2.0E+00 4.2E-01 6.3E-03 3.2E+00
Nitrate 5.00E+02 5.00E+02 5.00E+02 7.5E+02 4.4E+04 1.1E-02 7.5E+00 9.4E-04
Phosphate 1.09E+03 1.23E+03 1.46E+03 < 1.0E+03 1.6E+01
Potassium 6.85E+02 8.36E+02 8.82E+02 8.OE+02 1.0E+01
Sodium 1.70E+03 2.47E+03 2.82E+03 2.2E+03 2.5E+01
Sulfate 1.08E+04 1.35E+04 1.42E+04 1.0E+04 2.5E+05 5.4E-02 1.6E+02
Uranium 4.50E-01 5.67E-01 6.81E-01 64E-01 5.9E+01 9.6E-03 6.8E-03
Zinc 8.14E+01 1.06E+02 1.41E+02 1.4E+01 5.0E+03 2.1E-02 1.2E+00 6.2E-02

RADIONUCLIDES (pCI/) (p)Clt) (pCVL) (pCL4) ()CUL)
Alpha Activity [6] 6.49E-01 1.05E+00 1.30E+00 2.3E+00 1.2E+00 8.8E-01 1.6E-07 1.1E-03
Beta Act"vlty[7] 5.07E+00 7.48E+00 1.12E+01 8.2E+00 4.0E+01 1.9E-01 AE-10 1.4-01

TOTAL [9] 5.2E+02 1.4E+01
MISCELLANEOUS PARAMETERS
Conductivity (uS) 8.52E+01 1.18E+02 1.30E+02 8.8E+01
pH (dimensionless) 6.20E+00 5.46E+00 5.10E+00 6.96 6.5-8.5 [81
Temperature (*C) 2.46E+01 2.85E+01 3.17E+01 15.8
Total Organic Carton (ppb) 4.17E+03 7.49E+03 1.28E+04 1.6E+03
Total Organics Halides (as Cl) (ppb) 1.13E+02 1.54E+02 1.91E+02 3.4E+01

Notes:
Data are from the '2101-M Laboratory WastewaterStream-Speciflc Report,' WHC-EP-0342. Addendum 18, August 1990. Page 3-4.
90%CL = 90% Confidence Limit. Upper Irm* of the one-taded 90% confidence Interval. Used for all data
sets except pH data with means below 7.25. These cases use the lower limit of the one-tailed 90% confidence interval.
Maximum values are shown for aM consttuents. pH values are those farthest from 7.25.
Raw Water data ae from WHC-EP-0052. Rev 1, *Prellminary Evaluation of Hanford Liquid Discharges to the Ground, August 1988.
Effluent Comparative Levels as given in Appendix U.
Alpha Is modeled as Pu-239.
Beta is modeled as Sr-90.
The stream 90%CL pH exceeds the comparative level range.
A theoretical stream of raw water having the same flow rate as this stream would carry 4.3E+01 b/yr of mean toxic mass.
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Mean, 90% upper confidence limit (CL)-and maximum values for the data

are presented. The mean was calculated by adding values for each sample and

dividing the sum by the number of samples. The 90% confidence limit values

are the calculated values that would not be statistically expected to be

exceeded for 9 out of 10 samples. The maximum value is the largest analytical

value that was observed. The 90% confidence level values are compared to

comparative levels to indicate those constituents that may be of concern and

to aid in identifying the type of treatment potentially required. The

effluent comparative levels shown are the same as those shown in Appendix U.

For the stream listed in Table Q.2-2, the constituents that exceed the

effluent comparative levels were bis (2-ethylhexyl) phthalate,

trichloromethane, aluminum, and iron. Potential pathways for these

constituents to enter the 2101-M wastewater stream are summarized below.

Bis (2-ethylhexyl) phthalate was found in only the first of the five

samples. It was detected in that sample at 710 ppb. Subsequent samples were

all <10 ppb. It is impossible to say conclusively whether bis (2-ethylhexyl)

phthalate is no longer a problem, because the detection limit is great than

the effluent comparative level. This material is used as a plasticizer in the

manufacture of polyvinyl chloride piping and may have leached out of piping at

the 2101-M Facility as a result of chemical interaction between the wastewater

and the piping. The laboratory functions that were occurring at the time of

sampling (see Section Q.2.1.2.1) may have contributed to this. This

laboratory has been removed from the building.

Trichloromethane is commonly found in chlorinated water as a by-product

of the chlorination process. The sanitary water used at 2101-M is chlorinated

and contains trichloromethane as shown in Appendix U. Trichloromethane would

be expected to be found in the 2101-M wastewater which entered the 2101-M

Facility as sanitary water.

2-28-92 2101-M Facility
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The source of the aluminum detected in the 2101-M wastewater may have

been corrosion of piping or laboratory equipment. Since the mean is less than

twice the mean for raw water, much of the- aluminum may be coming from Columbia

River water.

Iron is commonly present in streams that flow through carbon steel

piping. The steam used in the heating, ventilation, and air conditioning

equipment and the condensate produced flow through carbon steel piping.

The influent mean total mass shown in the table was calculated by

multiplying the expected wastewater stream flow rate by the mean concentration

of each contaminant to obtain the expected mass of all constituents in the

wastewater stream. The influent mean toxic mass was calculated by multiplying

the influent mean total mass by the toxic weighting factor described in

Appendix U. Mass values were obtained for the radionuclide species by using

standard specific activities for each radionuclide. Toxic weighting factors

were also used for the radionuclides to enable calculation of the toxic mass.

Table Q.2-3 lists projected concentrations and the flow rate for the 2101-M

Facility waste stream as of February 1992. These conditions reflect the

source control changes described earlier in this section. The table also

shows the effluent comparative levels, annual mass of chemical and

radiological constituents discharged, and the annual toxic mass discharged.

Q.2.2.2 Source Status

The Washington State Dangerous Waste Regulations (WAC 173-303-070)

require that a waste be designated as a "dangerous waste" if it is a listed

dangerous waste, if it meets certain dangerous waste criteria, or 
if it has

certain dangerous waste characteristics. Westinghouse Hanford Company

(Westinghouse Hanford) examined the wastewater stream against each of the

criteria and determined that the 2101-M Facility Wastewater stream was not a

dangerous waste (WHC 1990).

2-28-92 2101-M Facility
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Table Q.2-3. Estimated Current-Status Characteristics
of the 2101-M Facility Wastewater.

2/15/92
Flow Rate= 3.1 gallmin []

Estimated Effluent Stream Stream

Mean Comparative Mean Total Mean Toxic

Constituent Concentration 111 Level 121 Mass [4] Mass [51

(ppb) (ppb) (blyr) (b"r)

ORGANICS
Acetone 4.00E+01 5.0E+01 54E-01

Bis (2-ethylhexyl) phthalate 1.50E+02 [3] 6.0E+00 2.OE+00 6.3E+00

Thchloromethane 1.76E+01 [3] 6.OE+00 2AE-01 2.3E-01

Aluminum 2.12E+02 31 5.OE+01 2.9E+00 1.9E-01

Ammonia 8.96E+01 1.3E+03 1.2E+00

Barium 2.16E+01 1.0E+03 2.9E-01 1.GE-03

CalcIum 1.31E+04 1.8E+02

Chloride 2.43E+03 2.5E+05 3.3E+01 8.OE-04

Chromium 1.OOE+01 5.0E+01 1.AE-01 7AE-02

Copper 2.19E+02 1.OE+03 3.5E+00 1.6E+0G

Iron 4.75E+02 [3] 3.OE+02 6.5E+00 1.6E-01

Lead 2.37E+01 5.0E+01 3.2E-01 6.OE-01

Magnesium 2.98E+03 4.OE.401

Manganese 9.20E+00 5.0E+01 1.3E-01 2.3E-02

Mercury 4.20E-01 2.0E+00 5.7E-03 2.9E+00

Nitrate 5.ODE+02 4AE+04 6.8E+00 8.6E-04

Phosphate 1.09E+03 1.5E+01

Potassium 6.85E+02 9.3E+00

Sodium 1.70E+03 2.3E+01

Sulfate 1.08E+04 2.5E+05 1.5E+02

Uranium 4.59E-01 5.9E+01 6.2E-03

Zinc 8.14E+01 5.OE+03 1.1E+00 5.6E-02

RADIONUCLIDES (pCU/L) (pCV)

Alpha Activity 6A9E-01 1.2E+00 1.AE.07 9.9E-04

Beta Acdivity 5.07E+00 4.OE+01 4.9E-10 1.3E-01

TOTAL 4.7E+02 1.2E+01

MISCELLANEOUS PARAMETERS
Conductivity (US) 8.S2E+01
pH (dimensionless) 620E+00 [3] 6.5-8.5

Temperature (C) 2.46E+01
Total Organic Carbon (ppb) 4.17E+03
Total Organic Haldes (as CD pb) 1.13E+02

Notes:
[1] Mean is the same as in Table 0.2-2. Only the flow rate has changed.
[2] Effluent Comparative Levels as given In Appendix U.

[3] Constituent concentration Is above the cofoparative level

[4] Toxic mass Is the annual average amount estimated as in Appendix U.

[5] Total mass is the annual average amount estimated as in Appendx U.

[6] A theoretical stream of raw water having the same fow rate as this stream would cany
3.9E+01 b/yr of mean toxic mass.
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In October 1991 the 2101-M Facility conducted an additional self-audit

to determine if any listed wastes are or may be present. In accordance with

past findings, the audit was conducted on the premise that only two types of

listed wastes conceivably could be present. These two types are spent

solvents and discarded chemical products. The audit was based on a survey

with five questions pertaining to the disposal of spent solvents, other listed

chemical products, and other chemical products to the 2101-M Facility

wastewater stream for both past and present practices. The five questions and

supporting guidance are provided in Appendix U. The survey also requested

information about the storage of chemicals that conceivably could leak into

drains that feed into the wastewater discharge system.

Table Q.2-4 contains a summary of the responses to these questions

referenced by each source listed in Table Q.2-1. No listed wastes were found

to be added to the wastewater stream. The potential for spills exists because

of the storage and handling of chemical reagents used for laboratory testing.

Westinghouse Hanford has implemented administrative controls to minimize the

potential for spills. These controls are discussed in Section Q.2.1.2.3. The

potential for spills will be eliminated altogether as a part of Alternatives 2

and 3 described in Section Q.4.
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Table Q.2-4. Results of Self Audit to Determine Regulatory Status
of the 2101-M Facility Wastewater.

1 2 3 4 5
Spent Chemical Historical Connection

Solvents Products Releases/ to Chemical Spill

Source Discarded? Discarded? Discharges? Source? Potential?

1. Fire Sprinkler Test Drain (to ground) No No No No No

2. Compressed Air Dryer System Condens. No No No No No

3. Rm 206 Insulation Shop Sink/Drinking Fount. No No No No Yes [1]

5. Rm 210 Laboratory Sink No No No No Yes [1]

7. Rm 212 Laboratory Sinks (2 active, 1 capped) No No No No Yes (1]

2. Rm 210 Hood Drain No No No No Yes [1]

3. Rm 212 Hood Drains (2) No No No No Yes [1]

4. Steam Condensate from Steam Traps (35) No No No No No

5. Air Conditioner Res. Overflow (7) No No No No No

Notes
[1] Spill potential is created by the use of chemical reagents for laboratory testing purposes.

This will be eliminated by application of source controls as described in Section Q.5.
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Q.3.0 BAT/AKART PROCEDURE APPLICATION

The following sections describe the steps involved in applying the

procedure described in Appendix U to determine BAT/AKART for the effluent

stream produced at the 2101-M Facility.

Q.3.1 WASTEWATER DESIGNATION RELATIVE TO EFFLUENT COMPARATIVE LEVELS

The results of the characterization of the 2101-M Facility Wastewater

stream were presented in Section Q.2.2. The 2101-M Laboratory Wastewater

Stream Specific Report proposed that this stream not be designated a dangerous

waste (WHC 1990). Section Q.2.2.2 indicates that the 2101-M Facility

Wastewater stream is not a listed waste subject to treatment by best

demonstrated available technology.

Q.3.2 APPLICABLE EFFLUENT GUIDELINES

The first of the four methods discussed in Appendix U to determine

BAT/AKART is to identify existing applicable effluent standards. These

provide levels for effluent concentrations that may result from the

application of BAT/AKART to the wastewater stream. These effluent comparative

limits are discussed in Appendix U. Other industry-specific standards apply

to about 50 industrial source categories. None of these standards are

applicable to the 2101-M Facility waste stream because the operations that

produce the wastewater are unique to this facility (i.e., the operations are

not typical of any of the industrial source categories). However, the

effluent comparative limits identified in Table Q-2.2 offer guidance in the

development and evaluation of alternatives in the subsequent BAT/AKART

selection steps.
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Q.3.3 APPLICABLE TRANSFERABLE TECHNOLOGIES-

This method can be used to determin-e BAT/AKART by identifying

technologies that can be duplicated or adapted (i.e., transferred) from

systems that are either operating or have been approved for design and

construction in other, similar applications.

The 2101-M Facility Wastewater to be treated has unique site-specific

characteristics. No waste streams were identified that were sufficiently

similar to the 2101-M Facility effluent to allow for direct determination of

BAT/AKART according to the technology transfer method.

Q.3.4 APPLICABLE TREATABILITY STUDIES

The inability to determine BAT/AKART by application of the effluent

guidelines method or the technology transfer method, as described above, leads

to the application of the treatability studies method. While no existing

wastewater is sufficiently similar to the 2101-M Facility Wastewater stream

and there is no definite, trend in control efforts for waste stream types

similar to 2101-M Facility Wastewater, the treatment systems at The U.S.

Department of Energy's (DOE) Savannah River Plant, Oak Ridge National

Laboratory, and the system planned under Project C-018H for the Hanford Site

do provide a basis for further development using the generic treatment system

method described in the following section.

Q.3.5 APPLICABLE GENERIC TREATMENT ALTERNATIVES

The generic treatment systems method is a procedure for determining

BAT/AKART in cases when little or no relevant data are available regarding

treatment of similar wastewater streams.

As described in the preceding sections, effluent guidelines, technology

transfer, and treatability studies were not appropriate methods for
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determining BAT/AKART for treatment of 2101.M Facility Wastewater. Therefore,

it was necessary to apply the generic treatment systems method as described in

Appendix U.

The procedure began with a review of the technologies screened in

Appendix U to determine the types of treatment required to reduce

concentrations of constituents that exceed the effluent comparative limits

shown in Table Q.2-2. The next step involved selection of appropriate

technologies and linking them into three alternatives. Detailed evaluations

of the current status alternative, two source control alternatives and a

treatment alternative are reported in Section Q.5. The process continued with

a comparison of the four alternatives and selection of one as satisfying the

requirement for BAT/AKART. The comparison and selection processes are

described in Section Q.6.
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Q.4.0 TECHNOLOGY ALTERNATIVES

This section identifies alternatives evaluated for the current 2101-M

Facility Wastewater discussed in Section Q.2.0. The alternatives considered

for the wastewater stream are: 1) maintain current status (no action),

2) implement planned source controls, 3) implement additional source controls,

and 4) install an end-of-pipe treatment process to remove constituents.

All available contaminant-removal technologies located at the Savannah

River Plant, Oak Ridge National Laboratory Feed Materials Production Center in

Fernald, Ohio, and Rocky Flats were evaluated during the Project C-018H

development. A summary of the evaluation results is found in Appendix U. The

evaluation process used in the preparation of the BAT/AKART report for

Project C-018H identified four technologies as being appropriate for removing

suspended solids: fabric filtration, microfiltration, ultrafiltration, and

deep-bed filtration. Two technology alternatives were retained for removing

organics from the wastewater stream: granular activated carbon adsorption

(GAC) and ultraviolet (uv)-light activated oxidation of organics. Two

technology alternatives were identified to remove dissolved solids: ion

exchange and reverse osmosis (RO). The selected treatment technologies, which

are described further in Appendix U, are combined into one end-of-pipe

treatment alternative.

Q.4.1 ALTERNATIVE 1 - CURRENT STATUS

For Alternative 1 it is assumed that no additional source control

measures or treatment will be implemented at the facility. The current status

as described in Section Q.2.0 would be maintained.
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Q.4.2 ALTERNATIVE 2 - PLANNED SOURCE CONTROL

Under Alternative 2, the soils testing laboratory would move from its

present location in the 2101-M Building to Building 3728 in the 300 Area and

all sources associated with the laboratory would be removed or capped. The

laboratory relocation is contingent upon obtaining the necessary approvals and

funding. This is dependent on many factors which cannot be predicted and

therefore make laboratory relocation uncertain. When the move occurs, all of

the sinks and drains in Rooms 210 and 212 would be removed or capped.

The remaining sources after the laboratory relocation would consist of

the steam condensate from the heating systems, overflow water from the

evaporative cooling systems, compressed air system condensate, fire sprinkler

test drain water, and the room 206 sink/drinking fountain. The compressed air

system condensate and the fire sprinkler test drain water (sources 1 and 2)

are waters that will not likely become contaminated and are present in very

small quantities. These waters would be redirected to a simple drainage sump

near the building wall. The room 206 sink/drinking fountain (source 3) is

essentially a domestic wastewater source that would be repiped to the existing

sanitary wastewater system which drains to an -existing septic tank and drain

field system shown on Figure Q.2-2. The remaining drainage piping would be

cleaned and/or replaced to remove any residual contamination resulting from

past practices. No secondary waste would be produced by this alternative.

The resulting effluent stream would be discharged directly to the

Project W-049H Treated Effluent Disposal Facility. Flow proportional sampling

with periodic analysis would be used to assure effluent quality.

Q.4.3 ALTERNATIVE 3 - ADDITIONAL SOURCE CONTROL

For Alternative 3, the existing heating and cooling units would be

modified or replaced to eliminate all discharges of steam condensate and

evaporative cooling water to the 2101-M Facility Wastewater stream. The

remaining sources from the compressed air system and fire sprinkler test drain

would be redirected to the ground. The room 206 sink/drinking fountain would
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be rerouted to the sanitary waste septicsy-stem. Additionally, the soils

testing laboratory would be relocated and Room 210 and 212 sinks and drains

removed or capped as in Alternative 2. With this alternative wastewater would

no longer discharge to the Project W-049H Treated Effluent Disposal Facility,

which would make this a "zero discharge" alternative.

Q.4.4 ALTERNATIVE 4 - END-OF-PIPE TREATMENT

Alternative 4 includes the source control measures in Alternative 2 as

well as end-of-pipe treatment of the remaining sources. Under Alternative 4,

all of the active sources in Alternative 2 except sources 1, 2, and 3 would be

treated with an end-of-pipe treatment system consisting of filtration, carbon

adsorption for organic constituents and ion exchange for removal of metals

from the wastewater. pH adjustment would be provided if needed. The entire

treated stream would be discharged directly to the Project W-049H Treated

Effluent Disposal Facility. Flow proportional sampling with periodic analysis

will be used to assure effluent quality. The remaining drainage piping would

be cleaned and/or replaced to remove any residual contamination resulting from

past practices. Secondary waste would be produced as exhausted filter media,

spent activated carbon, and saturated ion-exchange resin. This waste would be

disposed of at the Hanford Site Waste Disposal and Storage Facilities.

The end-of-pipe system was developed by combining the technology

alternatives from Appendix U into a treatment train capable of treating all of

the contaminant groups identified 'as being present in the stream.

Two technology alternatives for treating organic constituents remain

from the Appendix U evaluation, UV oxidation and GAC adsorption. GAC is an

effective treatment technology for removing organic constituents but has the

drawback of producing saturated carbon as a solid secondary waste. However,

GAC has a 99% efficiency for volatile organics and some semi-volatile

organics, thus, it was retained for further evaluation in Alternative 4.

UV/Oxidation is an effective treatment for volatile and semi-volatile

organics. However, for removal of low concentrations of carbon tetrachloride
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and chloroform as found in this wastewater stream, UV oxidation is not

preferred because of cost effectiveness considerations. Thus UV oxidation was

eliminated for the treatment of 2101-M Facility wastes.

Two technology alternatives for treating inorganic constituents remain

from the Appendix U evaluation. Of these two technologies, reverse osmosis

was eliminated from further consideration because it is not as effective as

ion exchange in removing low levels of inorganic constituents from small

volumes of wastewater. Ion-exchange systems are readily available that will

substantially reduce contaminant levels and thus, were selected for the end-

of-pipe treatment system.
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Q.5.0 DESCRIPTION OF-ALTERNATIVES

This section describes the four wastewater alternatives in detail.

Tables are provided to define the performance of each alternative for removing

the constituents of concern. Process descriptions are provided for each

alternative and they are characterized for treated water quality, reliability,

safety, process development status, ease of maintenance, flexibility,

permitting, interdependence, secondary waste, and cost. The methods and

assumptions described in Appendix U were used by a panel of engineers to

evaluate all alternatives.

Q.5.1 ALTERNATIVE 1 - CURRENT STATUS

A brief process description of this alternative is provided in

Section Q.5.1.1. The qualitative attributes of this alternative (treated

water quality, reliability, safety, process development status, ease of

maintenance, flexibility, permitting, and interdependence) are described in

Sections Q.5.1.2 through Q.5.1.9. The character and quantity of secondary

wastes that are expected if the alternative is implemented are described in

Section Q.5.1.10. Section Q.5.1.11 provides the estimated cost associated

with the implementation of the alternative. The current status serves as a

basis for comparing all other alternatives except for treated water quality

where the toxic mass listed in Table Q.2-2 is used.

Q.5.1.1 Process Description

In this alternative, it is assumed that no additional source control

measures or treatment will be implemented at the facility. Source control

measures previously implemented include eliminating of discharges containing

acetone, capping drains, and replacing heating and cooling units that produced

steam condensates. The current status as described in Section Q.2 would be
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maintained. The primary attributes of this-alternative are discussed in this

section.

Q.5.1.2 Treated Water Quality

The anticipated treated water quality for this alternative is summarized

in Table Q.2-3. The effluent comparative levels are exceeded for bis

(2-ethylhexyl) phthalate, trichloromethane, aluminum, iron, and pH.

Alternative 1 would remove 15% of the 14 lb/yr total influent toxic mass

listed in Table Q.2-2. With the toxic mass and flow rate listed in

Table Q.2-3 and the method described in Appendix U, the water quality ratio is

3.9. Since this value is between 1 and 100, the water quality rating for this

alternative is medium.

Q.5.1.3 Reliability

Alternative 1 has already been implemented. Established source control

methods were used. (Refer to Appendix U.) The reliability rating of these

methods is high.

Q.5.1.4 Safety

Established source control measures were implemented. The safety rating

of these methods is high, as they are relatively easy to install, maintain,

and operate.

Q.5.1.5 Process Development Status

The source control measures currently in place are based on established

technologies. The process development status rating of Alternative 1 is high.
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Q.5.1.6 Ease of Maintenance

The ease of maintenance rating of Alternative 1 was given a high rating.

Minimal maintenance has been associated with the existing source controls.

Also, plant maintenance personnel are familiar with the required procedures.

Q.5.1.7 Flexibility

The flexibility rating of Alternative 1 is low. It does not control the

flows and concentrations of active waste streams, and cannot adapt to changing

process needs in the facility.

Q.5.1.8 Permitting

The concentrations of bis (2-ethylhexyl) phthalate, trichloromethane,

aluminum, copper, and pH exceed effluent comparative levels. These

exceedances, along with the need for a separate permit to allow untreated soil

column disposal at 2101-M, result in Alternative 1 receiving a low rating for

permitting. The permitting attribute of Alternative 1 was given a low rating.

Q.5.1.9 Interdependence

Alternative 1 is not dependent on the successful operation of processing

facilities located within and off the 2101-M Facility site. No secondary

waste will be generated, thus no interaction with waste storage and disposal

facilities is required. The interdependence rating of Alternative 1 is high.

Q.5.1.10 Secondary Wastes

Under Alternative 1 it is assumed that no additional source control

measures would be implemented at the facility. No secondary wastes would be
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produced by Alternative 1. The secondary waste rating of Alternative 1 is

high.

Q.5.1.11 Cost

For Alternative 1, it is assumed that no additional source control

measures or treatment would be implemented at the facility. No additional

costs will be incurred to implement Alternative 1. The -cost rating of

Alternative 1 is high.

Q.5.2 ALTERNATIVE 2 - PLANNED SOURCE CONTROL

A process description of Alternative 2 is provided in Section Q.5.2.1.

The qualitative attributes (treated water quality, reliability, safety,

process development status, ease of maintenance, flexibility, permitting, and

interdependence) of Alternative 2 are described in Section Q.5.2.2 through

Q.5.2.9. The character and quantity of secondary wastes that are expected if

Alternative 2 is implemented are described in Section Q.5.2.10. Section

Q.5.2.11 relates the estimated cost associated with the implementation of

Alternative 2. Alternative I - current status serves as the basis for

comparison of Alternative 2 except for treated water quality where the toxic

mass listed in Table Q.2-2 is used.

Q.5.2.1 Process Description

The planned source control measures identified for the remaining active

sources at the 2101-M Facility are described in Section Q.4 and are summarized

in Table Q.5-1.

Figure Q.5-1 shows the flow of effluent sources after the existing and

planned source control measures have been implemented. The flow rates and/or

concentrations would change as a consequence of implementing the planned
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Table Q.5-1. Alternative 2 - Estimated Effects of Planned Source Control.

BAT/ Estimated
Planned AKART Effluent Resulting
Source Options Water Flow Rate

Source Control I1 Type (gal/min) [21

1. Fire Sprinkler Test Drain Discharge to Ground Cl Sanitary [31

2. Compressed Air Dryer System Condens. Discharge to Ground Cl Distilled [31
3. Rm 206 Insulation Shop Sink/Drinking Fount. Disch. to Existing Septic B1 Sanitary [31
5. Rm 210 Laboratory Sink Remove Equipment FO Sanitary None
7. Rm 212 Laboratory Sinks (2 active. 1 capped) Remove Equipment FO Sanitary None

12. Rm 210 Hood Drain Remove Equipment FO Sanitary None

13. Rm 212 Hood Drains (2) Remove Equipment FO Sanitary None

14. Steam Condensate from Steam Traps (35) Discharge to W-049H A4 Condensate 3.OE+00

15. Air Conditioner Res. Overflow (7) Discharge to W-049H E2 5X Raw [41 4.9E-02

TOTAL 3.OE+00

Notes:
[11 BAT/AKART options are given in Appendix U.
[2) The averaged Flow Rate is based on total annual flow divided by 525,600 minutes (one year).

[31 This Source no longer contributes to effluent flow rate.
[41 Source is assumed to contain constituents at Sx the raw water mean as shown in Appendix U.
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Figure Q.5-1. Alternative 2 - Flow Schematic After Planned Source Control.
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source control measures. Table Q.5-2 shows-estimated concentrations after

planned source control measures have been implemented. This table also shows

the effluent comparative levels (ECL), the annual mass of chemical and

radiological constituents discharged in the 2101-M Facility stream after

Alternative 2 is implemented, and the annual toxic mass discharged.

The primary attributes of Alternative 2 are discussed in the following

sections.

Q.5.2.2 Treated Water Quality

The anticipated water quality is summarized in Table Q.5-2. The

effluent comparative levels are exceeded for bis (2-ethylhexyl) phthalate,

trichloromethane, aluminum, and copper. Alternative 2 would remove 67% of the

14 lb/yr of total influent toxic mass listed in Table Q.2-2. With the toxic

mass and flow rate listed in Table Q.5-2 and the method described in

Appendix U, the water quality ratio is 1.53. Since this value is between 1

and 100, the water quality rating for Alternative 2 is medium.

Q.5.2.3 Reliability

The planned source control methods are of simple design and easy to

operate. The reliability rating of these methods is high.

Q.5.2.4 Safety

Established source control methods were selected for Alternative 2. The

safety rating of these proven measures is high.
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Table Q.5-2. Alternative 2 - Estimated Stream Characteristics After
Planned Source Control.

Flowrate - 3.0 gpm

CONSTITUENTS

121 Stream
Concentration

Mean
(ppb)

ORGANICS
Acetone
Bis(2-ethylhexyl) phthalate
Trichloromethane

INORGANICS
Aluminum
Ammonia
Barium
Calcium
Chloride
Chromium
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nitrate (as N03)
Phosphate
Potassium
Sodium
Sulfate
Uranium
Zinc

RADIONUCUDES
Alpha Activity
Beta Activity

9.8E+00
9.8E+00

1.6E+02
1.8E+02
1.2E+01
7.2E+03
7.SE+02
1.1E+01
4.5E+02
2.5E+02
6.4E+00
1.6E+03
8.OE+00
1.1E-01

5.5E+02
1.1E+03
3.BE+02
9.OE+02
5.7E+03
3.6E-01

4.6E+01

(pCi/L)
1.SE-01

3.2E+00

Effluent
Comparative

Level (ECL) I1
(ppb)

5.0E+01
6.OE +00
6.0E +00

5.0E+01
1.3E+03
1.0E+03

2.5E +05
5.OE+01
1.OE+03
3.OE+02
5.OE+01

5.OE+01
2.OE+00
4.4E+04

2.5E+05
5.9E+01
5.OE+03

1.2E+00
4.OE+01

TOTAL 1.1E+02

MISC. PARAMETERS
Total Organic Carbon
Total Organic Halides (CI)

4.6E+03
1.1E+02

Notes:
i11 Effluent Comparative Levels as given in Appendix U.
121 Current status calculation assumption for stream mean concentration:

The total mass of contaminants in the 2101 -M stream is assumed to be
unchanged from the SSR analytical results.

131 Toxic mass is estimated by converting the total mass to lb and then
multiplying by a toxic weight factor, as described in Appendix U.
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Stream
Mean Total

Mass
(kaivr)

5.9E-02
5.9E-02

9.6E-01
1.1E+00
7.2E-02

4.3E+01
4.5E +00
6.3E-02
2.7E+00
1.5E+00
3.8E-02
9.6E+00
4.SE-02
6.3E-04

3.3E+00

2.2E+00
5.4E+00
3.4E+01
2.1 E-03
2.8E-01

3.5E-08
1.3E-10

Stream
Mean Toxic

Mass [31
(Ibtvr)

4.OE-01
1.3E-01

1.4E-01

8.9E-04

2.4E-04
7.5E-02
2.7E+00
7.BE-02
1.6E-01

2.OE-02
7.1E-01
9.1 E-04

3.1E-02

5.3E-04
7.8E-02

4.6E+00
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Q.5.2.5 Process Development Status -

Established source control measures were selected. The development

status rating of Alternative 2 is high.

Q.5.2.6 Ease of Maintenance

The source control measures implemented in Alternative 2 are well-

established technologies that require little maintenance. The ease of

maintenance rating of Alternative 2 is high.

Q.5.2.7 Flexibility

The flexibility rating of Alternative 2 is low. It cannot adapt to

changing process needs in the facility, such as the need to treat new waste

sources of unusually high contaminant levels.

Q.5.2.8 Permitting

The projected concentrations of bis(2-ethylhexyl) phthalate,

trichloromethane, aluminum, and copper exceed the effluent comparative levels.

The permitting rating for Alternative 2 is medium.

Q.5.2.9 Interdependence

Alternative 2 is not interdependent on the successful operation of

processing facilities located within and off the 2101-M Facility site. This

low level of interdependence results in a high rating for this attribute.

2-28-92 2101-M Facility

Q-37



WHC-SD-W049H-ER-003, Rev. 0

Q.5.2.10 Secondary Wastes

No secondary wastes would be produced by Alternative 2 so the rating is

judged to be high.

Q.5.2.11 Cost

A rough-order-of-magnitude (ROM) equivalent uniform annualized cost

(EUAC) of $51,000 has been estimated for implementing Alternative 2 based on

the cost methods and assumptions described in Appendix U. This cost excludes

the estimated costs for connection to the Project W-049H system and includes

the relocation of the soils testing laboratory. Alternative 2 would remove an

estimated 9.4 lb/year of total influent toxic mass listed in Table Q.2-2,

which results in a cost effectiveness of $5,400/lb toxic mass removed. The

cost rating for Alternative 2 is low.

Q.5.3 ALTERNATIVE 3 - ADDITIONAL SOURCE CONTROL

A process description of Alternative 3 is provided in Section Q.5.3.1.

The attributes (treated water quality, reliability, safety, process

development status, ease of maintenance, flexibility, permitting,

interdependence, secondary waste, and cost) of Alternative 3 are described in

Section Q.5.3.2 through Q.5.3.9. The character and quantity of secondary

wastes that are expected if Alternative 3 is implemented are described in

Section Q.5.3.10. Section Q.5.3.11 relates the estimated cost associated with

the implementation of Alternative 3. Alternative 1 - current status serves as

the basis for comparison except for treated water quality where the toxic mass

listed in Table Q.2-2 is used.
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Q.5.3.1 Process Description

Additional source control beyond those already implemented or planned

are incl-uded in Alternative 3. These additional measures were described in

Section Q.4.0 and are summarized in Table Q.5-3. Figure Q.5-2 shows the flow

of effluent sources after the existing, planned, and additional source control

have been implemented.

The primary attributes of Alternative 3 are discussed in the following

sections.

Q.5.3.2 Treated Water Quality

There is no discharge to Project W-049H Treated Effluent Disposal

Facility. Alternative 3 removes more than 99% of the 14 lb/yr total influent

toxic mass listed in Table Q.2-2, current status. With the toxic mass and

flow rate to W-049H Treated Effluent Disposal Facility both zero, the water

quality ratio is not applicable. The treated water quality rating for

Alternative 3 is high.

Q.5.3.3 Reliability

The planned source control methods are of simple design and easy to

operate. The reliability rating of these methods is high.

Q.5.3.4 Safety

Established source control methods with histories of safe operation were

selected for this alternative. The safety rating of these measures is high.
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Table Q.5-3. Alternative 3 - Estimated Effects of Additional Source Control.

Source Additional BAT/ Estimated

Source AKART Effluent Resulting

Control Options Water Flow Rate

Measures Ill Type (gal/min) [21

1. Fire Sprinkler Test Drain Discharge to Ground C1 Sanitary 131

2. Compressed Air Dryer System Condens. Discharge to Ground C1 Distilled 13)

3. Rm 206 Insulation Shop Sink/Drinking Fount. Disch. to Existing Septic Bi Sanitary 131

5. Rm 210 Laboratory Sink Remove Equipment FO Sanitary None

7. Rm 212 Laboratory Sinks (2 active, 1 capped) Remove Equipment FO Sanitary None

12. Rm 210 Hood Drain Remove Equipment FO Sanitary None

13. Rm 212 Hood Drains (2) Remove Equipment FO Sanitary None

14. Steam Condensate from Steam Traps (35) Replace with Heat Pumps A3 Condensate None

15. Air Conditioner Res. Overflow (7) Replace with Heat Pumps El 5X Raw 141 None

TOTAL 0.OE+00

Notes:
[1' BAT/AKART options are given in Appendix U.

12) The averaged flow rate is based on total annual flow divided by 525,600 minutes (one year).

[3) This source is no longer contributes to effluent flow rate.

[41 Source is assumed to contain constituents at 5x the raw water mean as shown in Appendix U.
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Q.5.3.5 Process Development Status -

Established source control methods were selected. The development

status rating of Alternative 3 is high.

Q.5.3.6 Ease of Maintenance

The source control measures implemented in Alternative 3 are well-

established, simple technologies requiring little maintenance. The ease of

maintenance rating of this technology is high.

Q.5.3.7 Flexibility

The flexibility rating of Alternative 3 is medium. It cannot adapt to

changing process needs of the facility, such as the need to treat a new waste

source, but the removal of the soils testing lab would greatly reduce the need

for this flexibility.

Q.5.3.8 Permitting

The effluent comparative level is exceeded for trichloromethane.

A clean waste source (room 206 sink/drinking fountain) formerly discharged to

the 2101-M Pond is rerouted to the existing septic system. The rating of the

permitting attribute of Alternative 3 is high.

Q.5.3.9 Interdependence

Alternative 3 is not dependent on the successful operation of other

facilities with the exception of the existing septic system. The discharge of

the small added volume of clean water to the septic system should have little
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impact on its successful, long-term operation. Thus, the interdependence

rating is high.

Q.5.3.10 Secondary Wastes

No secondary wastes are generated in Alternative 3 so the rating is

high.

Q.5.3.11 Costs

A rough-order-of-magnitude equivalent uniform annualized cost of

approximately $180,000 has been estimated for implementing Alternative 3 based

on cost methods and assumptions described in Appendix U. This cost excludes

the estimated costs for connection to the Project W-049H system and includes

relocation of the soils testing laboratory, and installation of new heat pump

based heating, ventilation, and air conditioning (HVAC) systems.

Alternative 3 would remove an estimated 14 lb/year of total influent toxic

mass listed in Table Q.2-2, which results in a cost effectiveness of

$13,000/lb toxic mass removed. The rating for cost is low.

Q.5.4 ALTERNATIVE 4 - END-0F-PIPE TREATMENT

A process description of Alternative 4 is provided in Section Q.5.4.1.

The qualitative attributes (treated water quality, reliability, safety,

process development status, ease of maintenance, flexibility, permitting, and

interdependence) of Alternative 4 are described in Sections Q.5.4.2 through

Q.5.4.9. The character and quantity of secondary wastes that are expected

if Alternative 4 is implemented are described in Section Q.5.4.10.

Section Q.5.4.11 relates the estimated cost of Alternative 4. Alternative 1 -

current status serves as the basis for comparison of Alternative 4 except for

treated water quality where the toxic mass listed in Table Q.2-2 is used.
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Q.5.4.1 Process Description

All of the active sources except sources 1, 2, and 3 would be treated

with an end-of-pipe treatment process. Sources 1, 2, and 3 would be

redirected as described for Alternative 2. The treatment process consists of

filtration for suspended solids, carbon adsorption for organics, and ion

exchange for removal of metals and radionuclides. This alternative was also

described in Section Q.4. Figure Q.5-3 shows the flow of effluents after

Alternative 4 is implemented. Figure Q.5-4 shows a process flow diagram for

the end-of-pipe treatment alternative. Figure Q.5-4 is a process flow diagram

for Alternative 4. Table Q.5-4 summarizes the status of the sources under

Alternative 4. Table Q.5-5 shows the current status concentrations of each

constituent, decontamination factors (DFs) assumed for each unit operation and

the predicted treated effluent concentration. This table also shows the

effluent comparative levels, annual masses of constituents discharged, and

the annual toxic masses discharged. The primary attributes of Alternative 4

are discussed in the following sections.

Q.5.4.2 Treated Water Quality

The anticipated quality of water discharged to the Project W-049H

Treated Effluent Disposal Facility'is summarized in Table Q.5-5. Effluent

comparative levels are not exceeded for any constituents. This alternative

would remove more than 99% of the 14 lb/yr total influent toxic mass listed in

Table Q.2-2. With the toxic mass and flow rate listed in Table Q.5-5 and the

method described in Appendix U, the water quality ratio if 0.02. Since this

value is less than 1, the treated water quality rating is high.

Q.5.4.3 Reliability

The end-of-pipe treatment technologies used in Alternative 4 employ no

moving parts and, hence, are highly reliable. Biofouling of the filtration

and carbon adsorption steps is possible but is insignificant because the water
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Table Q.5-4. Alternative 4 - Estimated Effects of the End-of-Pipe Treatment.

Estimated

Planned BAT Effluent Resulting

Source Options Water Flow Rate

Source Control [1 Type (gal/min) [21

1. Fire Sprinkler Test Drain Discharge to Ground C1 Sanitary (31

2. Compressed Air Dryer System Condens. Discharge to Ground C1 Distilled [31

3. Rm 206 Insulation Shop Sink/Drinking Fount. Disch. to Existing Septic B1 Sanitary [31

5. Rm 210 Laboratory Sink Remove Equipment F0 Sanitary None

7. Rm 212 Laboratory Sinks (2 active, 1 cappe Remove Equipment FO Sanitary None

2. Rm 210 Hood Drain Remove Equipment FO Sanitary None

3. Rm 212 Hood Drains (2) Remove Equipment FO Sanitary None

4. Steam Condensate from Steam Traps (35) Treat/Disch. to W-049H F1 Condensate 3.E+00

5. Air Conditioner Res. Overflow (7) Treat/Disch. to W-049H F1 5X Raw [41 4.9E-02

TOTAL 3.E+00

Notes:
[11 Source Control Options are given in Appendix U.

[21 The averaged flow rate is based on total annual flow divided by 525,600 minutes (one year).

[31 This source is no longer contributes to effluent flow rate.

[41 Source is assumed to contain constituents at 5x the raw water mean as shown in Appendix U.
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Table Q.5-5. Alternative 4 - Estimated Stream Characteristics
After End-of-Pipe Treatment.

BAT/ Estimated
Planned AKART Effluent Resulting
Source Options Water Flow Rate

Source Control (11 Type (gal/min) 12]

1 . Fire Sprinkler Test Drain Discharge to Ground C1 Sanitary [3]
2. Compressed Air Dryer System Condens. Discharge to Ground C1 Distilled [3]
3. Rm 206 Insulation Shop Sink/Drinking Fount. Disch. to Existing Septic BI Sanitary [3]

5. Rm 210 Laboratory Sink Remove Equipment FO Sanitary None
7. Rm 212 Laboratory Sinks (2 active, 1 cappe Remove Equipment F0 Sanitary None
2. Rm 210 Hood Drain Remove Equipment F0 Sanitary None
3. Rm 212 Hood Drains (2) Remove Equipment FO Sanitary None
4. Steam Condensate from Steam Traps (35) Treat/Disch. to W-049H F1 Condensate 3.OE+ 00
5. Air Conditioner Res. Overflow (7) Treat/Disch. to W-049H F1 5X Raw 14] 4.9E-02

TOTAL 3.OE+00

Notes:
[1] BAT/AKART options are given in Appendix U.
[2] The averaged flow rate is based on total annual flow divided by 525,600 minutes (one year).

[3] This source no longer contributes to effluent flow rate.
[4] Source is assumed to contain constituents at 5x the raw water mean as shown in Appendix U.
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would not have sufficient nutrients to support microbial growth. The

reliability rating is medium.

Q.5.4.4 Safety

The technologies used have a long history of safe operation. Ambient

temperature and pressure conditions are employed. A considerable level of

manual handling of containers of filters, resins, and carbon is required,

however. The safety rating of Alternative 4 is medium.

Q.5.4.5 Process Development Status

Established treatment technologies were selected. The development

status rating of Alternative 4 is high.

Q.5.4.6 Ease of Maintenance

A considerable level of manual handling is required to maintain filters,

activated carbon, and ion-exchange resins. The ease of maintenance rating is

medium.

Q.5.4.7 Flexibility

The treatment technologies employed permit effective treatment of a wide

range of constituents and concentrations. The flexibility rating of

Alternative 4 is high.
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Q.5.4.8 Permitting

The projected concentration of the -constituents does not exceed the

effluent comparative levels. The technologies used are commonly used in

wastewater treatment applications and are likely to be viewed favorably by

regulatory agencies. The permitting attribute of Alternative 4 was given a

high rating.

Q.5.4.9 Interdependence

Alternative 4 produces significant quantities of secondary waste. Low-

level waste would require disposal in the low-level waste burial grounds at

the Hanford Site and mixed waste would require storage at the Central Waste

Complex. Coordination with these waste disposal and storage operations is

required. The interdependence rating of Alternative 4 is judged to be medium.

Q.5.4.10 Secondary Waste

Significant quantities of solid secondary waste would be produced by

Alternative 4. No aqueous secondary wastes would be generated. Secondary

waste includes spent filters, spent activated carbon, and spent ion-exchange

resins. The waste would be slightly radioactive and may contain sufficient

levels of heavy metals and organics to render it a mixed waste. It is

possible that some of the waste might fail the toxicity characteristic

leaching procedure (TCLP). If so, the waste may require further treatment,

such as thermal destruction of sorbed organics and grouting of resins and

filtered solids. The treatment described for Alternative 4 is estimated to

remove 470 annual pounds of the total mass listed in Table Q.2-2. By the

method and assumptions described in Appendix U, the estimated quantity of

radioactive mixed waste would be approximately 130 ft3/yr for disposal on the

Hanford Site at 7 ft3 per 55 gal drum. The secondary waste rating for

Alternative 4 is low.
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Q.5.4.11 Cost

A rough-order-of-magnitude equivalent uniform annualized cost of

approximately $250,000 has been estimated for implementing Alternative 4 based

on the costing methods and assumptions described in Appendix U. Alternative 4

would remove an estimated 14 lb/year of total influent toxic mass listed in

Table Q.2-2, which results in a cost effectiveness of $18,000/lb toxic mass

removed. The cost rating for Alternative 4 is low. This cost excludes the

estimated costs for the connection to the Project W-049H, and includes the

relocation of the soils testing laboratory, and the estimated costs for the

end-of-pipe treatment system.
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Q.6.0 EVALUATION OF-ALTERNATIVES

The four proposed wastewater alternatives described in Section Q.5.0 are

evaluated in this section. The attributes discussed previously (reliability,

technical feasibility, safety, etc.) as well as secondary waste production and

cost effectiveness form the basis of comparison. Table Q.6-1 summarizes cost

effectiveness data for the four alternatives. Table Q.6-2 summarizes the

results of a weighted criteria evaluation for the wastewater alternatives.

The scoring was based on the evaluation in Section Q.5.0. Each attribute was

weight.ed according to its perceived relative importance. The total score

shown is the sum of the products of the score and weighting for each

attribute. The alternative with the highest score, Alternative 3 - additional

source control, is selected as BAT/AKART. Alternative 3 is described in

detail in Section Q.7.0.
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Table Q.6-1. Summary of Cost..Effective Estimates.

Parameter

Flow Rate (gal/min)

Alternative 1
Current
Status

3.1

Alternative 2
Planned
Source
Control

3

Selected
Alternative 3

Additional
Source
Control

0

Installed Costs
7 Heat Pumps
Filtration
Ion Exchange
GAC Adsorption
700 A, 2 inch PVC pipe
500 ft, 2 inch PVC pipe
Miscellaneous Costs

Total Installed Cost

1 Total Inst. Cost x 2 [3]

2 Annual Operating and
Maintenance Cost

3 Annual Secondary Waste
Disposal Cost

4 EUAC [4]

5 Annual Toxic Pounds
Removed

Cost Effectiveness [5]

0
0
0
0
0
0
0

so

$0

so

so

so

2

[6]

0
0
0
0
0

50,000
140,000

$190,000

$380,000

$9,000

so

$51,000

9.4

$5,400/lb

490,000
0
0
0

50,000
0

[1] 120,000

$660,000

$1,320,000

$31,000

so

S180,000

14

$13,000/lb

0
100,000
300,000
150,000

0
70,000

[2] 120,000

$740,000

$1,480,000

$45,000

$40,000

$250,000

14

$18,000/lb

Note:
[1] - Includes the estimated installed cost of $20,000 for monitoring instrumentation and $120,000 for laboratory relocation

per internal 2101-M Facility communication.
[2] The estimated installed cost of relocating the laboratory. A factor of 2 was used instead of 10 per U.7.0 as the

2101-M Facility is classified as nonradioactive.
[3] Excludes $114,000 estimated cost of connecting the 2101-M Facility Wastewater to W-049H TEDF.
[4] EUAC is equivalent uniform annualized cost and is (.11017 x Item 1) + Item 2 + Item 3.
[5] Cost effectiveness is Item 4/Item 5.
[6] The cost of $0 removes 2 annual toxic pounds.
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Table Q.6-2. Evaluation Matrix for BAT/AKART Alternatives.

Alternative 1
Current
Status

Alternative 2
Planned

Source Control

Alternative 3
Additional

Source Control

Alternative 4
End-of-Pipe
Treatment

Attribute
Weighting

Factor

Water Quality

Reliability

Safety

Process Dev.
Status

Ease of
Maintenance

Flexibility

Permitting

Interdependence

Secondary Waste

Cost

TOTALS

10

10

10

10

7

8

9

5

9

7

2 20

3 30

3 30

3 30

3 21

1:8

2 18

3 15

3 27

3 : 21

2'

3'

3

3

3'

1:

2

3:

3:

1:

220

203 

30 3

30 2

30 3

21 3

8 2'

18 3

15 3

27 3

7 1

206

(2) [1] [21

30 3

30 2

30 2

30 3

21 2

16 3

27 3

15 2

27 1

7 1:

233

[1] Relative Score: 1 = Lowest Rated; 2 = Medium Rated; 3 = Highest Rated.
[21 Product of Weighting Factor and Relative Score.
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Q.7.0 SELECTED WASTEWATER TECHNOLOGY ALTERNATIVE

This section contains detailed information on Alternative 3 selected in

Section Q.6.0 as BAT/AKART for the 2101-M Facility effluent stream.

Section Q.7.1 establishes design parameters for Alternative 3. The ability of

Alternative 3 to meet the effluent comparative levels is discussed in

Section Q.7.2. Personnel training requirements are outlined in Section Q.7.3.

Section Q.7.4 describes the relationships between Alternative 3 and other

treatment facilities in the 200 Area. The uncertainties associated with

Alternative 3 are summarized in Section Q.7.5. Section Q.7.6 discusses

committed future plans for implementing Alternative 3. The Washington State

Environmental Policy Act of 1971 (SEPA)/National Environmental Policy Act of

1969 (NEPA) issues are addressed in Section Q.7.7.

Q.7.1 DESIGN PARAMETERS

Alternative 3 consists of source control measures that will eliminate

the stream of effluent wastewater from the 2101-M Facility. An end-of-pipe

waste treatment system would not be included as a part of Alternative 3, so

design parameters will not be developed. Alternative 3 will relocate the

soils testing laboratory and remove the associated drains and sinks. A new

pipe would be installed to connect source 3 to the existing septic system.

Sources 1 and 2 would discharge to the ground at the 2101-M Facility. New

heat pump heating, ventilation, and air conditioning systems would be

installed to replace the existing heating, ventilation, and air conditioning

equipment at the 2101-M Facility and would not generate wastewater.

Q.7.2 ABILITY TO MEET EFFLUENT COMPARATIVE LEVELS

There would not be a 2101-M Facility effluent stream to Treated Effluent

Disposal Facility after the implementation of this alternative. Three sources

of the effluent stream would remain active but would be rerouted based on
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their classification. Sources 1 and 2 would-be discharged to the ground based

on their origin which prevents them from being contaminated. Source 3 is a

sanitary wastewater stream. This source Would be rerouted so that it

discharges to the onsite sanitary -waste disposal system.

These three sources cannot be contaminated in the present configuration.

Source 1 is a drain from the fire sprinkler system. This drain would normally

drain sanitary water out of the sprinkler system piping during water flow

testing and/or repairs and modifications and would not be expected to contain

significant levels of constituents either from the source water or from

corrosion. Source 2 is condensed water from the compression of air by a 30 hp

air compressor. The condensate would not be contaminated unless the intake

air to the compressor were contaminated. The compressor intake is not located

in an area where airborne constituents can occur. The compressor is of a

modern design which should not release oil into the condensate. Source 3 is a

small sink and drinking fountain located in a maintenance shop used by

insulation installation craftspeople. The primary purpose of the sink is for

hand washing and as a source of water for coffee. No dangerous chemicals

which could inadvertently be dumped down the drain are stored or used in the

insulation shop For the above reasons, it is believed that the ability of

Alternative 3 to meet effluent comparative levels is high.

Q.7.3 PERSONNEL TRAINING REQUIREMENTS

Alternative 3 does not include a treatment system for the 2101-M

Facility effluent stream. However, personnel would have to be trained to

operate and maintain the new heating, ventilating, and air conditioning heat

pump systems. It is anticipated that the training would be similar to the

training which was required for the installation and operation of the heating,

ventilation, and air conditioning systems which replace old heating and

cooling units 7 and 8. However, because the 2101-M Facility would cease to

produce an effluent stream, the effluent water quality would not be contingent

on proper operation of the new heating ventilation, and air conditioning heat

pump systems.
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Q.7.4 RELATIONSHIP TO EXISTING TREATMENT FACILITIES

Section 2(n) of Chapter 173-240-130- WAC requests that this report

discuss any relationships between the proposed treatment facility and existing

treatment facilities. No treatment facilities exist at the 2101-M Facility.

Q.7.5 TREATMENT SYSTEM UNCERTAINTIES

The selected alternative does not include a treatment system for the

three remaining active sources which are essentially clean and would not

discharge to the Treated Effluent Disposal Facility. The sink and drinking

fountain drain would be discharged to the existing septic system, while the

fire sprinkler test drain and compressed air dryer system condensate will be

discharged to the ground which may require additional permitting.

Q.7.6 COMMITTED FUTURE PLANS

Section 2(u) of Chapter 173-240-130 WAC requests that this report

discuss provisions for any committed future plans relevant to the proposed

treatment facility. One future project, the Project W-049H Treated Effluent

Disposal Facility, would have a bearing on operation of the proposed treatment

system.

The purpose of the Project W-049H Treated Effluent Disposal Facility is

to provide for the disposal of 19 liquid effluents in the 200 Area. BAT/AKART

would be applied to each of these effluents before finalizing the Treated

Effluent Disposal Facility design. The selected alternative for the

2101-M Facility will not result in the discharge of an effluent stream to the

Project W-049H Treated Effluent Disposal Facility.
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Q.7.7 NEPA/SEPA COMPLIANCE

The NEPA and SEPA require that an environmental impact statement (EIS)

be prepared for any major action which has the potential to significantly

affect the environment.

Under NEPA requirements, when an action will not have a significant

effect on the human environment, an environmental assessment (EA) is prepared

to fully consider the environmental consequences of a proposed action. If the

environmental assessment supports a conclusion that the project will not

significantly affect the environment, then a finding of no significant impact

(FONSI) is issued. If analysis of the environmental assessment indicates

significant impact, an environmental impact statement will be prepared. An

environmental assessment has been prepared for the Hanford Environmental

Compliance Plan, which includes Project W-049H. The environmental assessment

currently is in the DOE comment resolution cycle. After the DOE resolves

internal comments, a finding of no significant impact is expected to be

finalized and approved. All appropriate approvals will be obtained before

site characterization and construction starts on the disposal site. The

finding of no significant impact may also dictate controls that may require

more restrictive design criteria to mitigate possible adverse environmental

impacts.

Under SEPA requirements, where an action is not categorically excluded,

an'environmental checklist is completed to aid the reviewer in identifying

potential environmental impacts and determining if they are significant. The

Washington State Department of Ecology (Ecology) actions can include a

determination of nonsignificance, a mitigated determination of

nonsignificance, or a determination of significance. Ecology may require the

submittal of additional information including the environmental assessment

prepared to comply with NEPA, or the submittal of a complete environmental

impact statement.
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Q.8.0 PROJECT IMPLEMENTATION

Milestone M-17-OOA of the Tri-Party Agreement between the DOE, Ecology,

and the U.S. Environmental Protection Agency requires complete liquid effluent

treatment and/or facilities upgrades for all Phase I streams by June 1995. It

further requires that each of the Phase I effluent streams have BAT/AKART

applied. The primary tasks that need to be accomplished at the 2101-M

Facility are the relocating of the soils testing laboratory, removing and

capping the sinks and drains presently being used by the laboratory, repiping

source 3 to the existing septic system, and constructing a new heat pump

heating, ventilation, and air conditioning system to replace the existing

systems. The schedule for these activities is attached as Figure Q.8-1.
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Q.9.0 PROFESSIONAL ENGINEERING ASSESSMENT

Section 2(q) of Chapter 173-240-130 WAC requires that this report

incorporate a summary statement assessing the ability of the proposed source

control measures to result in discharged water which will meet-applicable

permit effluent criteria. The engineers who participated in the selection of

source-control measures described in this report are confident that the

completed system will result in effluent contaminant concentrations that will

be lower or equal to reasonable effluent discharge criteria that may be

applied.

This engineer did not participate directly in all of the physical

surveys of the facility, sampling and analysis of the waste streams, or audits

of the present and historical operations and handling practices. However, in

preparing this report, the engineer has examined and assessed the BAT/AKART

procedure which the DOE has developed and applied consistently and uniformly

to all technical evaluations of this nature. The BAT/AKART procedure was

determined to be a valid codification of comprehensive, precise, and impartial

methods for applying best professional judgment and engineering discipline to

the selection of source control measures and wastewater management

technologies.

A thorough review of the many documents that, collectively, present the

results of the BAT/AKART evaluation for the 2101-M Facility indicate that the

procedure was applied carefully and resulted in a system that is likely to

meet the requirements which can be presently anticipated.
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APPENDIX R

200 EAST LAUNDRY

BAT/AKART TECHNOLOGY EVALUATION
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APPENDIX R SUMMARY

End-of-pipe treatment was selected as BAT/AKART for the 200 East

Laundry. This alternative includes source control, lint separation, heat

recovery, flow equalization, hydroxide precipitation, membrane

microfiltration, pH adjustment, sludge handling, zeolite ion exchange,

activated carbon adsorption, flow and turbidity monitoring, and flow-

proportional composite sampling. The stream would be discharged to the

Treated Effluent Disposal Facility. Secondary.waste would be concentrated to

a dewatered sludge, packaged in 55-gal drums, and stored on the Hanford Site.

This BAT/AKART was derived by application of a technology-driven

selection process. The generic treatment alternatives method was utilized to

determine BAT/AKART. This selection resulted in cost effectiveness as

measured by toxic pounds removed of $50/lb. The application of BAT/AKART to

this stream may result in the exceedance of 12 effluent comparative levels

including benzyl alcohol, bis(2-ethylhexyl) phthalate, butylbenzyl phthalate,

ammonia, arsenic, cyanide, hydrazine, vanadium, total beta activity, 134Cs,

137Cs, and 40K. A draft version of this BAT/AKART evaluation,

WHC-SD-503-ES-003, Rev. 1, dated December 13, 1991, has been used as a basis

for this summary. This appendix will be updated upon resolution of Ecology

comments.
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all known, available, and reasonable treatment

best available technology
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Metric Conversion -Chart

INTO METRIC

If you know: Multiply by: To get:

Length

inches 2.54 centimeters

feet 30.48 centimeters

Volume

gallons 3.785 liters

cubic feet . 0.02832 cubic meters

Temperature

Fahrenheit Subtract 32 then Celsius
multiply by (5/9)

Pressure

inches water 1.87 millimeters Hg

inches water 249 Pascal (Pa)

OUT OF METRIC

Length

centimeters 0.3937 inches

meters + 3.28 feet

Volume

milliliters 1.247 x 10-3  cubic feet

liters 0.264 gallons

cubic meters 35.31 cubic feet

Temperature

Celsius Multiply by (9/5) Fahrenheit
then add 32

Pressure

millimeters Hg 0.5353 inches water

Pascal (Pa) 4.02 x 10-3 inches water
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R.1.0 INTRODUCTION

The 200 East Laundry wastewater best available technology (BAT)/all

known, available, and reasonable treatment (AKART) evaluation has been

prepared by Resource Technologies Group of Denver, Colorado, for Westinghouse

Hanford Company. A draft version of this BAT/AKART evaluation,

WHC-SD-503-ES-003, Rev. 1, dated December 13, 1991 has been used as a basis

for this summary. This appendix will be updated upon resolution of Ecology

comments.

The 200 East Laundry, scheduled for start-up in 1994, will replace the

Protective Equipment Decontamination Facility located in the 200 West Area.

End-of-pipe treatment was selected as BAT/AKART for the 200 East

Laundry. This alternative includes source control, lint separation, heat

recovery, flow equalization, hydroxide precipitation, membrane

microfiltration, pH adjustment, sludge handling, zeolite ion exchange,

activated carbon adsorption, pH, flow and turbidity monitoring, and flow

proportional sampling. The stream will be discharged to the W-049H Treated

Effluent Disposal Facility. Secondary waste will be concentrated to a damp

powder, packaged in 55-gal drums, and stored on the Hanford Site.

Table R.1 provides a summary of influent and effluent (stream)

concentrations, effluent comparative levels with an indication of those 12

constituents above comparative level, stream total mass, and stream toxic

mass. The stream mean concentration is used to define the wastewater planned

for discharge to the W-049H Treated Effluent Disposal Facility.
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Table R-1. Estimated Post BATfAKART Characteristics
of the 200 East Laundry (sheet 1 of 2).

Flow Rate = 40 gal/min

Expected Projected Stream Stream Effluent Stream Stream
Constituent Influent Decontamination Mean [1] Mean/ Comparative Total Toxic

Concentration Factor (DF) Concentration ECL Level (ECL) [2] Mass [4] Mass [5]
(ppb) (ppb) (ppb) (b"yr) (b/yr)ORGANICS

Acetone 2.3E+02 1.9E+01 1.2E+01 2.4E-01 5.0E+01 2.1E+00
Benzolc acid 3.1E+02 > 3.6E+00 < 8.5E+01 < 1.5E+01
Benzyl alcohol 3.2E+01 1.0E+00 3.2E+01 [3] 1.6E+00 2.OE+01 5.6E+00
Bis (2-ethylhexyl) phthalate 4.OE+02 5.01:+00 5.1E+01 [3] 1.3E+01 6.OE+00 1AE4+01 4.4E+01
Butybenzyl phthalate 3.7E+01 1.0E+00 3.7E+01 [3] 2.2E+00 1.7E+01 6.5E+00 1.2E-02
Chloroform (Trichloromethane) 1.0E+01 > 4AE+00 < 2.3E+00 3.8E-01 6.OE+00 < 4.OE-01 < 3.9E-01
Di-n-ocyl phthalate 3.6E+01 2.7k+00 1.AE+01 8.U -1 1.T+O1 2.4E+00 .0E+00
Phenol 3.4E+02 > 2.OE+01 < 1.7E+01 4.3E-01 3.9E+01 < 2.9E+00 < 7.9E-04

INORGANICS
Aluminum 2.OE+02 > 7.6E+00 < 2.6E+01 5.3E-01 5.OE+01 < 4.6E+00 3.OE-01
Ammonia [6] 2.7E+04 > 1.7E+01 < 1.6E+03 [3] 1.2E+00 13E+03 < 2.SE+02
Arsenic 7.OE+01 1.0E+01 7.OE+00 [3) 1A.E+02 5.0E-02 1.2E+00 3.8E+02
Barium 2.01+02 1.E+00- 2.0t.+o2 2.01-01 1.0=+03 2.5E+01 2.01-01
Boron 1.02+02 1.0E+00 1.OE+02 1.8E+01 1.3E-O1
Cadmium 5.0E+00 > 4.5E+00 < 1.IE+W 1.IE-01 1.0E+01 - 1.9E-01 c 1.1E+00
Valcium 2.1+04 1.0E+00 2.1E+04 3.7U+03
Chloride 6.3E+04 1.OE+o0 6.3E+04 2.5E-01 2.5E+05 1.1E+04 2.7E-01
Chromium 1.0E+01 > 3.5E+00 < 2.8E+00 6.7E-02 5.0E+01 < 5.0E-01 < 2.7E-01
Copper 2.9L+01 6.OL+00 4.7t+00 4.7EO-3 1.OE+03 8.3E-01 3.9E-01
Cyanide 1.7E+o1 1.0E+00 1.7E+01 [3] 3.3E+00 5.2E+00 3.OE+00 3.3E+00
Fluoride 1.1E+02 > 1.2E+00 c 8.9E+01 4.5E-02 2.OE+03 < 1.6E+01
Hydrazine 1.OE+02 1.0E+00 1.0E+02 [3] 3.3E+03 3.0E:-02 1.8E+01
Iron 3.7E+03 > 5.6E+01 < 6.6E+01 2.2E-01 3.OE+02 < 1.2E+01 < 2.8E-01
Lead 1.2E+03 3.8E+01 3.2E+01 6.5E-01 5.0E+01 5.7E+00 1.1E+01
Lithium 1.O+02 1.OE+00 1.OE+02 1.be+o1
Magnesium 6.OE+03 1.0E+00 6.0E+03 1.1E+03
Manganese 5.1E+01 > 6.9E+00 - 7.3E+00 1.6E-01 5.0E+01 - 1.3E+00 < 2AE-01
Mercury 3.OE-01 > 1.7E+00 < 1.8E-01 9.1E-02 2.0E+00 3.2E-02 < 1.6E+01
NiclMI 4.OE+01 1.OE+oo 4.0E+01 4.OE-01 1.0E+02 7.0E+00 3.1E-01
Nitrate [6] 9.3E+02 1.OE+00 9.3E+02 2.IE-02 4.4E+04 1.6E+02 2.1E-02
Phosphate [6] 6.6+05 1.OE+00 6.6E+05 1.1E.+5
Potassium 6.OE+03 1.0E+00 6.OE+03 1.1E+03
Selenium 5.0E+00 1.0E+00 5.0E+00 5.GE-01 1.OE+01 8.8E-01 1.0E+00
Sibcon 4.3L+04 1.0E+00 4.3E+04 7.6+03
Silver 1.0E+01 1.0E+00 1.0E+o1 2.OE-01 5.0E+01 1.8E+00 9.3E-02
Sodium 2.3E404 1.OE+00 2.3E+04 4.OE+03
Strontium 1.0E+02 1.0E+00 1. OE+02 1.8E+01
Sulfate 5.0E+03 1.0E+00 5.0E403 2.OE-02 2.5E+05 8.8E+02
Sulfide 6.8E+02 1.0E+00 6.8E+02 4.8E-02 1.AE+04 1.2E+02 3.3E+02
Sitanium 1.OF402 1.0E+00 1.0W*+O2 1.5L+01

Vanadium 5.0E+01 1.oE+w 5.OE+01 [3] 1.3E+00 4.0E+01 8.8E+00
Zinc 5.5E+02 4.5E+01 1.2E+01 2.5E-03 5.0E+03 2.2E+00 1.1E-01

RADIONUCLIDES (pCU/L) (pCU/L) (pCI/L)
Alpha Activity 1.1E+02 infinke 0.0E+00 0.0E+00 1.2E+00 0.0E+00 0.0E+00
Beta Activity 5.1E+04 5.3E+01 9.7E+02 [3] 2.4E+01 4.OE+01 1.2E-06 3.2E+02
Am-241 1.BE+o1 > 2.2E+02 < 8.1E-02 6.7E-02 1.2E+00 < 4.4E-09 < 2.OE-03
CO-58 < 2.4+02 5.8E+00 < 4.2E+01 2.6E-02 1.6t+03 2.36-1O 4.1E-02
Co-60 < 1.7E+02 9.7E+03 < 1.8E-02 8.8E-05 2.OE+02 2.7E-12 3.5E-05
Cs-134 < 9.9E+01 1.OE+00 < 9.9E+01 [3] 1.2E+00 8.0E+01 1.3E-08 1.1E+00
CS-137 5.3t+04 3.5f+02 1.5E+02 131 1.3E+00 1.2v.+02 3.1E-07 7.5E-01
Eu-154 c 3.4E+02 > 5.5E+01 < 6.2E+00 7.8E-03 8.0E+02 < 7.5E-09 < 3.1E-02
K-40 1.3E+03 1.0E+00 1.3E+03 [3] 4.5E+00 2.8E+02 3.1E+01
Pu-238 8.0t0+ > 1.6+O2 4.9E-2 3.1E-02 1.6E+00 < 4.9E-10 < 9.6E-04
Pu-239/240 8.3E+01 > 3.8E+02 < 2.1E-01 1.8E-01 1.2E+00 < 1.7E-07 < 7.OE-03
Total Radium < 2.8E-01 > 8.2E+00 < 3.4E-02 8.5E-03 4.0E+00 < 6.1E-09 < 1.1E-01
Sr-90 1.5E+03 1.2L+02 1.3:+01 3.3t-01 4.0t+01 1.GE-08 4.3E+00
U-234 2.6E+00 > 5.1E+01 < 5.2E-02 2.6E-03 2.0E+01 < 1.5E-06 < 1.7E-04
U-235 2.0E-01 > 6.8E+00 < 3.OE-02 1.2E-03 2.4E+01 < 2.5E-03 < 9.8E-05
U-238 1.7L+00 > 4.4+01 < 3.7E-02 1.5E-03 2.4E+01 < 2.0t-02 < 9.,1-05

TOTAL [7] 1.4E+05 1.1E+03
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Table R-1. Estimated Post BAT/AKART Characteristics
of the 200 East Laundry (sheet 2 of 2).

Flow Rate = 40 gal/mmn

Expected Projected Stream Stream Effluent Stream Stream

Constituent Influent Decontamination Mean (11 Mean/ Comparative Total Toxic

Concentration Factor (DF) Concentration ECL Level (ECL) [21 Mass (41 Mass (51
(ppb) (ppb) (ppb) ("/yr) (b/yr)

MISCELLANEOUS PARAMETERS
Ailklinity (ppb as CaCO3) 3.5E+06
Conductivity (uS) 8.3E+02
pH (dimensionless) 8.7E+00 6.5-8.5
Total Suspended Solids 1.9E+05 1.2E+01 1.6E+04
Total Dissolved Solids 4.4E+05 1.OE+00 4.4E+05 8.8E-01 5.OE+05
Temperature (*C) 4.7E+01
Total Organic Carbon 5.5E+04 5.9E+00 9.4E+03
Total Carbon 1.2E+05
Total Organic Halides (TOX) 6.2E+02
Oil & Grease 1.6E+05 4.8E+01 3.3E+03

Notes:
Estimate is based on applying decontamination factors for each substance to the expected Influent concentration.

Data and OFs are from WHC-SD-503-ES003. Rev. 1, Table 5.3, (except for cyanide, which Is a penciled change.)

Effluent Comparative Levels are as given In Appendix U.
Constituent concentration Is above the comparative level.
Total mass is the annual average estimated as in Appendix U.
Toxic mass Is the annual average estimated as In Appendix U.
Please note: Toxic Weighting Factors In this table have been updated from those used in WHC-SD-503-ES-003. Rev 1, Draft 12/13/91.

Original data for ammonia, nitrate, and phosphate were given, respectively as N, N. and P. To be consistent with all other tables In this report,

these data have been converted to NH3, N04, and P04.
A theorectical stream of raw water having the same flow rate as this stream would cany

5.OE+02 b/yr of mean toxic mass.
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APPENDIX S

HANFORD WASTE VITRIFICATION PLANT

BAT/AKART TECHNOLOGY EVALUATION
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APPENDIX S SUMMARY

Source control by technology transfer was selected as BAT/AKART for the

HWVP Wastewater. After segregation, retention, and analysis, acceptable

effluent from potentially contaminated sources will be discharged to the

Treated Effluent Disposal Facility with the clean sources such as cooling

tower blowdown, which represents more than 97% of the total flow.

Unacceptable effluent will be diverted to radioactive waste handling and

double-shell tanks for recycle or to nonradioactive waste handling and solar

pond disposal. Effluent discharged to the Treated Effluent Disposal Facility

will be sampled and monitored for flow and pH. No secondary waste will be

generated.

This BAT/AKART was derived by application of a technology driven

selection process. The transferable technologies method was utilized to

determine BAT/AKART. The application of BAT/AKART to this stream may result

in the exceedance of five effluent comparative levels including

trichloromethane, aluminum, lead, manganese, and alpha activity. These

exceedances are discussed in Section S.2.2.1 of the text.
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APPENDIX S-

LIST OF ACRONYNS AND ABBREVIATIONS

AKART

BAT

DOE

DST

HEPA

HVAC

HWVP

TEDF
Tri-Party Agreement

2-28-92

all known, available, and reasonable treatment

best available technology

U.S. Department of Energy

double-shell tank

high-efficiency particulate air

heating, ventilating, and air conditioning

Hanford Waste Vitrification Plant

Treated Effluent Disposal Facility

Hanford Federal Facility Agreement and Consent Order
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Metric Conversion Chart

INTO METRIC

If you know: Multiply by: To -get:

Length

inches 2.54 centimeters

feet 30.48 centimeters

Volume

gallons 3.785 liters

cubic feet 0.02832 cubic meters

Temperature

Fahrenheit Subtract 32 then Celsius
multiply by (5/9)

Pressure

inches water 1.87 millimeters Hg

inches water 249 Pascal (Pa)

OUT OF METRIC

Length

centimeters 0.3937 inches

meters 3.28 feet

Volume

milliliters 1.247 x 10- cubic feet

liters 0.264 gallons

cubic meters 35.31 cubic feet

Temperature

Celsius Multiply by (9/5) Fahrenheit
then add 32

Pressure

millimeters Hg 0.5353 inches water

Pascal (Pa) 4.02 x 10- inches water

Hanford Waste Vitrification Plant
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S.1.0 INTRODUCTION

The proposed Hanford Waste Vitrification Plant (HWVP) will process the

high-activity portion of the mixed waste currently stored underground in

double-shell tanks (DST) at the Hanford Site. The HWVP will solidify

pretreated tank waste into a glass product that will be packaged for storage

at the facility before shipment for disposal in a federal geologic repository.

The HWVP is currently under design. It will produce potentially dangerous

liquid wastes and nonradioactive, nondangerous wastewaters. The best

available technology (BAT)/all known, available, and reasonable treatment

(AKART) alternatives for handling the proposed liquid wastes to be discharged

from the HWVP to the planned 200 Area Treated Effluent Disposal Facility

(TEDF) are presented in this appendix.

The organization of this appendix is based on an overall outline that is

used for every appendix and is described in Appendix U. Section S.2 of this

appendix defines and characterizes the wastewater stream and describes the

facilities and processes that produce the wastewater. It lists the source

control measures that have been implemented and are proposed to reduce

contaminant concentrations and the wastewater flow rate. Order-of-magnitude

cost is provided only for the treatment of the entire stream. A description

of the expected wastewater stream after source control measures are

implemented is also included.

An evaluation of end-of-pipe treatment alternatives was not done for the

wastewater stream because it was determined that source control measures would

be successful in removing the potential for contaminants to enter the waste

stream. The source controls include eliminating once-through cooling water

flows.

Because an evaluation of end-of-pipe treatment options was not required

for this stream, Sections S.4 through S.7 were not included in this appendix.

2-28-92 Hanford Waste Vitrification Plant
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Section S.8 discusses the schedule and-scope of work associated with

project implementation. The emphasis is on confirming that the new

construction will be implemented within a schedule which meets the milestones

mandated by the Hanford Federal Facility Agreement and Consent Order (Tri-

Party Agreement) for discontinuing discharges of contaminated wastewater to

the soil column (Ecology et al. 1989, Ecology 1991).

- Section S.9 contains a professional engineering assessment of the

project. The assessment examines all available supporting data and process

information in an effort to evaluate the validity of associated

interpretations, the suitability of selected modifications, and the

probability that the modified process will achieve the objectives for effluent

quality. Section S.10 is the list of references cited in this appendix.

2-28-92 Hanford Waste Vitrification Plant
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S.2.0 WASTEWATER .DEFINITION

The HWVP process, along with the liquid waste streams to be generated by

the process, are described in this section. Information on the

characteristics of the wastewater stream to be discharged to the 200 Area

Treated Effluent Disposal Facility and information on other discharges from

the facility are also presented.

5.2.1 PROCESS AND STREAM DESCRIPTION

S.2.1.1 Facility Description

Mixed waste, resulting from various processing operations conducted on

the Hanford Site, is currently stored in single- and double-shell tanks. The

HWVP will be constructed and operated to process the existing and future

double-shell tank waste. It will be located in the west-central region of the

200 East Area as shown in Figure S.2-1.

The layout of the HWVP is shown in Figure S.2-2. The HWVP will house

the vitrification process, glass canister storage, and the process and plant

support systems. The main buildings that will make up the HWVP are addressed

-in 'the following sections.

S.2.1.1.1 Vitrification Building. The central structure of the HWVP will be

the Vitrification Building, a multilevel building designed for remote

operation, control, and maintenance of the main vitrification process. The

Vitrification Building will also house vitrification support areas, local

operating stations, health protection areas, maintenance shops, analytical

service area, and offices for essential personnel.

S.2.1.1.2 Fan House Building. The Fan House-Building will contain final high

efficiency particulate air (HEPA) filter plenums, fan discharge plenums,

2-28-92 Hanford Waste Vitrification Plant
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exhaust fans, and associated electrical equ4pment to ventilate the

Vitrification Building process and cells and canyon.

S.2.1.1.3 Canister Storage Building. The Canister Storage Building will be

used to receive and store canisters filled with vitrified waste in a concrete

vault beneath this building.

S.2.1.1.4 Mechanical/Electrical Services Building. The Mechanical/

Electrical Services Building will provide space for maintenance staff and

utility service equipment.

5.2.1.1.5 Switchgear/Generator Building. The Switchgear/Generator Building

will house the switchgear that will distribute power to the HWVP electrical

distribution system. Standby generators also will be housed in this building

to supply standby power to critical components.

S.2.1.1.6 Waste Hold Tank Building. The Waste Hold Tank Building will rest

above the double-shelled waste hold tank and will house the ventilation system

for the tank annulus, the maintenance equipment (crane), and controls.

5.2.1.1.7 Manipulator Repair Building. The Manipulator Repair Building will

be used to repair and decontaminate failed master-slave manipulators.

S.2.1.1.8 Operations Control/Regulated Entrance Building. The Operations

Conytrol/Regulated Entrance Building will provide space for administrative

support and control systems for the Vitrification Building.

5.2.1.1.9 Operations Annex Building. The Operations Annex Building will

house the start-up and operations and maintenance staff.

S.2.1.1.10 Frit Storage/Cold Chemical Building. The Frit Storage/Cold

Chemical Building will be used for receiving and storing cold chemicals.

S.2.1.1.11 Sand Filter Building. The Sand Filter Building will house the

sand filter used to remove airborne particulates from exhaust air.

2-28-92 Hanford Waste Vitrification Plant
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5.2.1.2 Process Description -

The HWVP will immobilize the high-activity fraction of Hanford Site

double-shell tank waste in borosilicate glass. Figure S.2-3 shows the

relationship between the primary vitrification process and the influents and

effluents to the process. The five major systems of the vitrification process

and the related liquid waste discharges are described in the following

sections.

S.2.1.2.1 Feed Preparation System. During feed preparation, feed slurry from

the tank farms will be concentrated by evaporation, adjusted with chemicals,

and mixed with glass-forming materials in tanks located in the Vitrification

Building. The prepared feed will be transferred from the feed preparation

system to the melter feed system, a tank system that will deliver feed slurry

at a controlled rate to the melter.

S.2.1.2.2 Melter/Turntable System. The feed slurry from the melter feed

system will be fed continuously to the melter. The melter will be heated

electrically by passing an electric current through the glass pool via

immersed electrodes. The molten borosilicate glass product will be poured

into stainless steel canisters located on a turntable. Filled canisters will

be transferred to the canister handling system located in the Vitrification

Building.

S.Z.1.2.3 Canister Handling System. When canisters have cooled sufficiently

after being filled, they will be sealed, decontaminated, and smeared before

being transferred to the welder, where the final canister closure will be

installed. The canister then will be transferred to the Canister Storage

Building.

S.2.1.2.4 Radioactive Process Waste Collection and Treatment Systems.

Radioactive liquid waste will be generated by feed concentrations, offgas

treatment, canister decontamination, process sampling, equipment

decontamination, and miscellaneous sources. The radioactive process waste

collection and treatment systems, located in the Vitrification Building, will

2-28-92 Hanford Waste Vitrification Plant
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process the waste for internal recycle or transfer to the double-shell tank

farms. The precoat feed tank normally will not contain dangerous waste but

will contain a small amount of radioactive contamination because of the

recycling of filtrate back to this tank during precoating.

Filtrate, condensate from the decontamination waste treatment tank, and

miscellaneous low-activity waste from out-of-cell sources will flow to waste

adjustment tank A. This waste will be transferred periodically to waste

adjustment tank B, where the waste will be adjusted chemically and sampled

before transfer to the waste hold tank, which is a large lag storage tank

capable of holding waste produced from approximately 14 days of operation.

From the waste hold tank, the waste will be transferred through underground

double-wall pipe encased transfer lines to the double-shell tank farms for

storage until additional treatment and/or subsequent disposal can be

completed.

S.2.1.2.5 Melter Offgas and Process Vessel Offgas Treatment Systems. Offgas

from the melter and the process vessels will be treated to remove radioactive

and chemically dangerous contaminants before discharge to the environment.

The systems for offgas treatment will include wet-scrubbing processes and

high-efficiency filtration.

S.2.1.2.6 Liquid Waste Collection Systems. In addition to the radioactive

process waste collection and treatment systems for high-activity liquid

wastes, additional liquid waste collection and treatment systems will be

installed in the Vitrification Building to retain for sample analysis

1) potentially radioactive low-activity liquids, 2) nonradioactive and

potentially dangerous liquids, and 3) nonradioactive, nondangerous liquids

(Figure S.2-4). Only the nonradioactive, nondangerous wastes are planned for

discharge to Project W-049H Treated Effluent Disposal Facility.

S.2.1.2.6.1 Potentially Radioactive Liquid Waste Collection System.

The potentially radioactive liquid waste collection system will be designed to

provide intermediate holding tanks into which potentially radioactive liquid

waste from regulated areas will be collected for analysis. After analysis to

2-28-92 Hanford Waste Vitrification Plant
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determine if the waste is radioactive and/or-dangerous waste, the waste will

be transferred to the appropriate system as described in Section S.2.1.2.4.

and Section S.2.1.2.6.2 for subsequent handling. Only nonradioactive

nonhazardous effluent will discharge to the Treated Effluent Disposal

Facility. The holding tanks will consist of the regulated drains catch tank,

organic acid drain catch tank, floor drain catch tank, floor drain sampling

tank, and acid drain catch tank.

S.2.1.2.6.2 Nonradioactive Liquid Waste Collection, Treatment and

Disposal System. The nonradioactive liquid waste collection, treatment and

disposal system will receive water-soluble chemical waste from several sources

in the Vitrification Building and support areas. Tanks in the nonradioactive

liquid waste collection, treatment, and disposal system, except the solar

evaporation tank, will be located in the Frit Storage/Cold Chemical Building.

No effluent from this subsystem will discharge to the Treated Effluent

Disposal Facility.

The organic acid waste hold tank will collect nonradioactive water

soluble organic waste from the potentially radioactive liquid waste collection

system in the Vitrification Building and from organic acid waste sumps in the

support areas. This waste will be transferred to the organic acid waste

neutralization tank, where it will be treated. The waste will be transferred

from the organic acid waste neutralization tank to the solar evaporation tank,

located southeast of the Canister Storage Building, for treatment and storage.

The caustic waste hold tank will collect nonradioactive waste from the

potentially radioactive liquid waste collection system in the Vitrification

Building and from the caustic waste sumps in the support areas. This waste

will be transferred to the caustic waste neutralization tanks, where it will

be transferred from the caustic waste neutralization tank to the solar

evaporation tank for treatment and storage.

The acid waste hold tank will collect nonradioactive waste from the

potentially radioactive liquid waste collection system and from the acid waste

sumps in the support areas. This waste will be transferred to the caustic

2-28-92 Hanford Waste Vitrification Plant
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waste neutralization tank, where it will be-mixed with waste from the caustic

waste hold tank and treated. The waste will be transferred from the caustic

waste neutralization tank to the solar evaporation tank for treatment and

storage. A separate permitting process will be used for this wastewater.

Waste transferred to the solar evaporation tanks will be volume-reduced

by evaporation of water. Waste accumulated in this tank will have an alkaline

pH, and after a quantity of waste has accumulated, the tank contents will have

significant buffering capacity. To reduce the overall amount of waste

generated, dilute acids and bases may be transferred directly to the tank,

where they will be neutralized by the accumulated waste. Large batches of

concentrated acids or bases will be neutralized before transfer. In addition

to evaporation of water and neutralization reactions, some decomposition of

soluble organics (formate, oxalate, and sugar) in the waste is expected as the

waste ages in the solar evaporation tank.

S.2.1.2.6.3 Nonradioactive, Nonhazardous Liquid Waste Collection and

Disposal System. This stream and its sources are the focus of this BAT//AKART

evaluation.

Only nonradioactive, nonhazardous wastewater is proposed to be

discharged to Project W-049H Treated Effluent Disposal Facility. The

wastewater stream is composed of four sources as listed in Table S.2-1. The

estimated annual average cooling tower blowdown of 17 gal/min will be 97% of

the total nonradioactive, nonhazardous discharge from the HWVP to the Project

W-049H Treated Effluent Disposal Facility. The design point flow rate is

estimated at 29 gal/min for two cooling towers a 20 OF temperature range and a

combined circulating flow rate of 7600 gal/min. As indicated for System 53 by

the U. S. Department of Energy (DOE) Drawing H-2-123361 (Rev 4, Sheet 7 of 9)

the four listed sources will be combined in a pipeline. Quality monitoring

will include flow and pH monitoring in addition to grab sampling from a tap

located inside the mechanical/electrical services building. The heating,

ventilation, and air conditioner (HVAC) condensate, a Category C clean source

from Rooms 200, 206, 301, and canister storage, and cooling tower basin

2-28-92 Hanford Waste Vitrification Plant
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Table S.2-1.

Source
Category[1]

Sources aff- HWVP Stream.

Effluent
Water
Type

Flow
Type

Estimated
Flow
Rate[5]
(gal/min)

Cooling Tower
Blowdown

Mechanical/
Electrical Ser.
Building Sump/
Air Compressor
Condensate

Ventilation
Condensate/
Flush Drain

Floor Drain
Sampling Tank

Total

E

C

B

C

5 X San.[2]

Sanitary[3]

Sanitary

Sanitary

I/C[4]

I

I

I

1.7 E+01 Planned

1.0 E-01 Planned

2.4 E-01 Planned

1.5 E-01 Planned

1.7 E+01

Notes:
(1] Source category defined in Appendix U.
[2] Assumed to contain 5 X naturally occurring concentration

provided in sanitary water.
[3] Sanitary water concentration provided in Appendix U.
[4] I/C-continuous when operating, I-intermittent, C-continuous
[5] Average flow rate based on total annual flow divided by

525,600 minutes (one year).

Hanford Waste Vitrification Plant
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overflow, a Category E source that is estimated as zero flow will then enter

the pipeline leading to the 3200 gal effluent discharge collection sump

located in the raw water pump house. A pair of automatically alternating

pumps will discharge at a nominal rate of 125 gal/min to the Treated Effluent

Disposal Facility.

S.2.1.3 Wastewater Source Description

As presented in Appendix U of the Engineering Report, the sources of

each effluent stream to be discharged to the 200 Area Treated Effluent

Disposal Facility have been grouped into six categories that reflect their

common origin type or process that generates them. The characteristics of the

wastes in a category are similar. Thus the range of BAT/AKART alternatives

that may apply to sources in a category can be minimized. As illustrated in

Figure S.2-5, all of the sources from the HWVP are considered to be clean and

will not require end-of-pipe treatment.

Category B wastes are domestic wastewaters and related floor drains and

air conditioner condensate waters. These streams are likely to vary in flow

and contain insignificant levels of contaminants. The heating, ventilation,

and air conditioning condensate and related humidifier flush water from the

vitrification building is considered to be a Category B stream.

Category C wastes are miscellaneous clean effluents with highly variable

and intermittent flow rates and that are unlikely to contain significant

levels of contaminants. The Mechanical/Electrical Service Building wastes are

considered to be Category C wastes. All floor drain water will be accumulated

in the floor drain catch tank before it is pumped to the floor drain sampling

tank, where radiological and chemical samples will be collected and analyzed.

Only wastes that contain no significant quantities of radiological or

dangerous wastes will be transferred to the nonregulated floor drain pipeline

for discharge to the Treated Effluent Disposal Facility.

2-28-92 Hanford Waste Vitrification Plant
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The cooling tower blowdown and related-cooling basin overflow are

considered to be Category E wastes. These wastes are considered to have a low

risk of contamination and will vary over a large flow range but be near

continuous during operation.

S.2.2 WASTEWATER CHARACTERISTICS

S.2.2.1 Stream Characteristics

No current stream characteristics exist as the HWVP has not been

constructed, so a stream composition has been estimated.

The HWVP nonhazardous nonradioactive wastewater stream will be generated

from several sources and is considered secondary liquid waste (DOE 1990).

The combined effluent to Treated Effluent Disposal Facility will be

approximately 97% cooling tower blowdown water. Because of the size of its

contribution and the characteristics of the other streams, the composition of

the combined effluent will be approximated by the cooling tower blowdown water

composition. The cooling tower water will use Hanford Site sanitary (potable)

water and is projected to be concentrated by a factor of five by evaporation.

The estimated average concentration of constituents in the cooling water is

presented in Table S.2-2 and represents the average concentration for the

combined effluent. The ratio of mean concentration to effluent comparative

level is listed for all constituents. Those constituents that may exceed

comparative levels are'trichloromethane, aluminum, lead, manganese, and alpha

activity. All of the exceedances are the result of assuming a 5 times

concentration of sanitary water as the basis of the estimate. This method of

approximating the wastewater has not been tested. The values listed in Table

S.2-2 indicate effluent comparative level exceedances for raw water by

aluminum and alpha activity.

2-28-92 Hanford Waste Vitrification Plant
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Table S.2-2. Estimated Characteristics of HWVP Stream.

Flow Rate = 17 gal/min

Stream Raw Effluent Stream Stream

Constituent Mean Water Comparative Mean Total Mean Toxic

Concentration (11 Mean Level (ECL) (21 MeaniECL Mass/gpm Mass/gpm

(ppb) (ppb) (ppb) ("r) (b/yr)

rGchrNthane 1.4E+02 6.0E+00 2.4E+01 1.1E+01 1.1E+01

Aluminum 8.4E+02 1.7E+02 5.0E+01 1.7E+01 6.4E+01 4.1E+00

Barium 1-5E+02 2.8E+01 1.0E+03 1.5E-01 1.1E+01 6.2E-02

Boron 8.9E+01 G.8E+00 5.12-02

Calcium 9.4E+04 1.8E+04 7.2E+03

Chloride 1.5E+04 8.0E+02 2.5E+05 5.8E-02 1.1E+03 2.7E-02

Copper 6.8E+01 1.4E+01 1.0E+03 6.8E-02 5.2E+00 2.4E+00

Fluoride 6.4E+02 4.5E+02 2.0E+03 3.2E-01 4.9E+01

Iron 1.6E+02 1.0E+02 3.0E+02 5.5E-01 1.3E+01 3.0E-01

Lead 9.3E+01 1.9E+01 5.0E+01 1.9E+00 7.12+00 1.3E+01

Magnesium 2.2E+04 4.2E+03 1.7E+03

Manganese 7.2E+01 1.4E+01 5.0E+01 1.4E+00 5.5E+00 1.02+00

Nitrate 2.5E+03 7.5E+02 4.4E+04 5.6E-02 1.92+02 2.4-02

Potassium 3.6E+03 8.0E+02 2.8E+02

Silcon 1.1E+04 8.2E+02

Silver 5.0E+01 < 1.0E+01 5.0E+01 1.0E+00 3.8E+00 2.0E-01

Sodium 1.0E+04 2.2E+03 7.9E+02

Strontium 4.7E+02 < 3.0E+02 3.6E+01

Sulfate 7.0E+04 1.0E+04 2.5E+05 2.82-01 5.4E+03

Sulfide 5.0E+03 1.0E+03 1.4E+04 3.6E-01 3.8E+02 1.1E+03

Uranium 1.3E+00 6.4E-01 5.9E+01 2.2E-02 9.7E-02

Zinc 2.9E+02 1.4E+01 5.0E+03 5.9E-02 2.22+01

RADIONUCLIDES (pC/L) (pCYdL) (pCL)

Alpha Activity (31 1.2E+01 2.3E+00 1.2E+00 9.8E+00 1.5E-05 1.02-01

Beta Activity [41 2.2E+01 8.2E+00 4.0E+01 5.4E-01 1.22-08 .E+00

TOTAL 1.8E+04 1.1E+03

MISCELLANEOUS PARAMETERS
Total Carbon (ppb) 7.6E+04
Total Dissolved Solids (ppb) 2.7E+05 5.0E+05 5.4E-01

total Organic Carbon (ppb) 7.8E+03 1.6E+03
Total Organic Halde (as Cl) (ppb) 7.1E+02 3.4E+01

(51

Notes:
[11 Wastewater concentration is estimated to be 5X the mean concentration of Sanitary Water.

Where Sanitay Water data are not available, the concentration Is assumed to be

5X the mean concentration of Raw Water (not including less than values). Raw water data are from

WHC-EP-0052. Rev. 1, 'Preliminary Evaluation of Hanford Liquid Discharges to Ground.* August 1988.

Santary Water Data are from WHC-EP-0342. Addendum 32. page 2-12.

[21 Effluent Comparative Levels are as given in Appendix U..
(31 Alpha Is modeled as Pu-239.
(41 Beta is modeled as Sr-90.
[51 A theoretical stream of raw water having the same flow rate as this stream would carry

2.2E+02 b/yr mean toxic mass.

2-28-92 Hanford Waste Vitrification Plant
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While Trichloromethane would be expected in-the sanitary water entering the

cooling tower, evaporation will most likely prevent the estimated

concentration from being reached.

The stream total mass shown in the table was calculated by multiplying

the expected average flow rate by the mean concentration of each constituent

to obtain the expected mass of all constituents in the effluent stream. The

stream toxic mass is the sum of constituent toxic masses. These were

calculated by multiplying the constituent total mass by the toxic weighting

factors described and listed in Appendix U. Mass values were obtained for

radionuclide constituents by using standard specific activities for each

radionuclide in Appendix U.

The heating, ventilation, and air conditioning cooler condensate, the

mechanical/electrical service building sump/air compressor condensate, and the

nonregulated floor drain water are assumed to have sanitary wastewater or

higher quality and are not expected to change the effluent composition

significantly (Shah 1990). The quality of these sources can be approximated

by the quality for sanitary water presented in Appendix U.

In addition to the sanitary water constituents the water will also

contain additives for scale and corrosion control and for biological growth

control. The type, description, and amounts of these additives to be used in

cooling water treatment are listed in Table S.2-3. This data was compiled

from the material safety data sheets supplied by the manufacturer. These

additives currently are in use for other cooling waters at the Hanford Site,

and will not introduce any priority pollutants to the cooling water.

2-28-92 Hanford Waste Vitrification Plant
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Table S.2-3. Results of Self Audit to Determine Regulatory Status of HWVP.

1 2 3 4 5
Spent Chemical Historical Connection

Solvents Products Releases/ to Chemical Spill

No. Remaining Sources Discarded? Discarded? Discharaes? Source? Potential?

1. Cooling Tower Blowdown No No No Yestl No

2. Mechanical/Electrical Service Building No No No No Yes[21

Sump/Air Compressor Condensate

3. Ventilation Condensate/Flush Drain No No No No Yes[21

4. Floor Drain Sampling Tank No No No No No

Notes-
(11 Cooling water additives used at similar Hanford facilities and may be used at this facility include:

a. DEARBORN CW 1509, for scale and corrosion control. Alkaline, corrosive liquid NA 1719 containing sodium

molybdate in 45% potassium hydroxide, nonpriority pollutant. Control concentration: 25-35 ppm as

molybdenum (

b. DEARCIDE 735, used as an oxidizing biocide. Oxider, corrosive solid NA 9194 containing: 1-Br3-C1-5,5-
Dimethyl hydantoin, 1, 3-Dichloro-5,5 Dimethyl hydantoin, and 1,2-Di-C1-4-Ethyl-5-Methyl hydantoin, o

nonpriority pollutant. Control concentration: 0.2-0.6 ppm as bromine

M 121 Mechanical, electrical, and ventilation maintenance and cleaning chemicals.

0
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S.2.2.2 Source Status

The HWVP has not been constructed and is not planned for completion

prior to the construction and operation of the 200 Area Treated Effluent

Disposal Facility. Information on the characteristics of the HWVP stream is

from design documentation and the Dangerous Waste Permit application

(DOE 1990). The Washington State Dangerous Waste Regulations (WAC 173-303-

070) require that a waste be designated as a "dangerous waste" if it is a

listed dangerous waste, if it meets certain dangerous waste criteria, or if it

has certain dangerous waste characteristics.

In October 1991 Westinghouse Hanford Company conducted a preliminary

self-audit of the four sources to the HWVP stream to determine if the

potential exists for listed dangerous wastes to enter the effluent stream.

The audit was based on a survey with five questions pertaining to the

potential disposal of spent solvents, other listed chemical products, and

other chemical products to the HWVP sources. It also requested information on

the storage of chemicals that conceivably could leak into drains that feeding

into this wastewater collection system. The five questions and supporting

guidance are provided in Appendix U. Table S.2-3 contains a summary of the

responses to these questions referenced by each source listed in Table S.2-1.

It is anticipated that no listed dangerous wastes will be discharged to the

effluent stream through the four sources.

2-28-92 Hanford Waste Vitrification Plant
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S.3.0 BAT/AKART PROCEDURE APPLICATION

The following sections described the steps involved in applying the

procedure described in Appendix U to determine BAT/AKART for the effluent

stream produced at the HWVP.

S.3.1 WASTEWATER DESIGNATION RELATIVE TO EFFLUENT COMPARATIVE LEVELS

The results of the estimated characterization of the HWVP effluent

stream were presented in Section S.2.2. It is proposed that this stream not

be designated a dangerous waste. Section S.2.2.2 indicates that the HWVP

wastewater stream is not a listed waste subject to treatment by best

demonstrated available technology.

S.3.2 APPLICABLE EFFLUENT GUIDELINES

The first of the four methods discussed in Appendix U to determine

BAT/AKART is to identify existing applicable effluent standards. These

provide limits for effluent concentrations that may result from the

application of BAT/AKART to the wastewater stream. These effluent comparative

levels are discussed in Appendix U. Other industry-specific standards apply

to about 50 industrial source categories. None of these standards are

applicable to the HWVP effluent stream because the operations that produce the

wastewater are unique to this facility. (The operations are not typical of

any of the industrial source categories.) However, 40 CFR 423, the U.S.

Environmental Protection Agency (EPA), Effluent Guidelines and Standards for

Steam Electric Power Generating applies to an array of discharges including

cooling tower blowdown, which is nearly all of the HWVP stream to the Project

W-049H Treated Effluent Disposal Facility. Thus, selecting of BAT/AKART for

this stream requires identification and evaluation of technologies that either

are being applied successfully or have been approved for application to

streams that exhibit contaminant characteristics similar to those of this

2-28-92 Hanford Waste Vitrification Plant
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particular stream. The other low volume sources are also considered. The

effluent comparative limits identified in Table S.2-2 offer guidance in the

development and evaluation of alternatives in the subsequent BAT/AKART

selection steps.

S.3.3 APPLICABLE TRANSFERABLE TECHNOLOGIES

This method discussed in Appendix U can be used to determine BAT/AKART

by identifying technologies that can be duplicated or adapted (i.e.,

transferred) from systems that are either operating or have been approved for

design and construction in other similar applications.

Although the HWVP nonradioactive nonhazardous liquid effluent will have

unique site-specific characteristics, the sources will be sufficiently similar

to the Defense Waste Processing Facility at the DOE Savannah River Site to

allow direct determination of BAT/AKART according to the technology transfer

method (DOE 1990).

The design concepts used for water cooled chillers with cooling towers

and for the potentially radioactive and nonradioactive wastewater systems

currently are used in a similar facility at Savannah River. These concepts

are thus determined to be BAT/AKART for the HWVP stream.

2-28-92 Hanford Waste Vitrification Plant
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S.8.0 PROJECT IMPLEMENTATION

The scheduled start for HWVP is after the scheduled start of Project

W-094H Treated Effluent Disposal Facility in June 1995.

2-28-92 Hanford Waste Vitrification Plant
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S.9.0 PROFESSIONAL ENGINEERING ASSESSMENT

Section 2 (q) of Chapter 173-240-130 WAC required that this report

incorporate a summary statement assessing the ability of the proposed source

control measures and treatment methods to result in discharged water that will

meet applicable permit effluent criteria. The engineers who participated in

the selection of source control measures described in this report are

confident that the completed system will result in effluent contaminant

concentrations that will be lower than or equal to reasonable effluent

discharge criteria that may be applied.

This engineer did not participate directly in all of the physical

surveys of the facility, sampling and analysis of the 
waste streams, or audits

of the present and historical operations and handling practices. However, in

preparing this report, he has examined and assessed the BAT/AKART procedure

that the DOE has developed and applied consistently and uniformly to all

technical evaluations of this nature. The BAT/AKART procedure was determined

to be a valid codification of comprehensive, precise, 
and impartial methods

for applying best professional judgment and engineering discipline to the

selection of source control measures and treatment technologies.

A thorough review of the many documents that collectively, 
present the

results of the BAT/AKART evaluation for the T Plant 
Laboratory wastewater

indicate that the procedure was applied carefully and 
resulted in the best

possible system that is likely to meet the requirements presently 
anticipated.

2-28-92 Hanford Waste Vitrification Plant
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APPENDIX T
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BAT/AKART TECHNOLOGY EVALUATION
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APPENDIX T SUMMARY

The Tri-Party Agreement (Ecology et al. 1989, Ecology 1991) designates

242-A-81 Water Services Building Wastewater as a "miscellaneous" liquid

effluent stream, rather than as a Phase I or II stream. The miscellaneous

designation allows for disposing the stream without application of BAT/AKART,

provided that the chosen disposition is environmentally sound.

Water strainers and backflow preventers are installed in

Building 242-A-81 to remove coarse suspended solids from a portion of the raw

water supply. Periodic strainer backwash and any water that drains from the

backflow preventers as a result of valve failure currently discharges, to ponds

through piping shared with the PUREX Plant Chemical Sewer. For convenience

and cost effectiveness, the stream will be redirected to the Treated Effluent

Disposal Facility. This method will not produce any secondary wastes.

Existing source controls will continue to minimize the stream flow rate.

Because the stream is essentially raw water, it would exceed the effluent

comparative limits for aluminum and total alpha activity. These exceedances

are discussed in Section T.2.2.1.
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APPENDIX T

LIST OF ACRONYMS & ABBREVIATIONS

AKART

BAT

CL

DOE

EA

ECL

Ecology

EIS

FONSI

NEPA

PUREX

SEPA

TEDF
Tri-Party Agreement

2-28-92

all known, available, and reasonable treatment

best available technology

confidence limit

U.S. Department of Energy

environmental assessment

effluent comparative level

Washington State Department of Ecology

environmental impact statement

Finding of No Significant Impact

National Environmental Policy Act

Plutonium/Uranium Extraction

State Environmental Policy Act

Treated Effluent Disposal Facility

Hanford Federal Facility Agreement and Consent Order
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Metric Conversion Chart

INTO METRIC

If you know: Multiply by: To get:

Length

inches 2.54 centimeters

feet 30.48 centimeters

Volume

gallons 3.785 liters

cubic feet 0.02832 cubic meters

Temperature

Fahrenheit Subtract 32 then Celsius
multiply by (5/9) F

Pressure

inches water 1.87 millimeters Hg

inches water 249 Pascal (Pa)

OUT OF METRIC

Length

centimeters 0.3937 inches

meters 3.28 feet

Volume

milliliters 1.247 x 10- cubic feet

liters 0.264 gallons

cubic meters 35.31 cubic feet

Temperature

Celsius Multiply by (9/5) Fahrenheit
then add 32

Pressure

millimeters Hg 0.5353 inches water

Pascal (Pa) 4.02 x 10- inches water

242-A-81 Water Services Wastewater
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T.1.0 INTRODUCTION

This appendix characterizes the wastewater stream known as

242-A-81 Water Services Building Wastewater. The stream is produced by an

operation that strains coarse solids from a stream of raw water supplied to

the 242-A Evaporator Facility. This appendix also describes the proposed

disposition of the stream which involves discharge to the Project W-049H

Treated Effluent Disposal Facility.

Under terms of the Hanford Federal Facility Agreement and Consent Order

(Tri-Party Agreement), 242-A-81 Water Services Building Wastewater is

designated as a "miscellaneous" stream (Ecology et al. 1989, Ecology 1991).

The miscellaneous designation provides the U.S. Department of Energy (DOE)

with flexibility to dispose of the stream without treatment via best available

technology (BAT) or all known, available and reasonable treatment (AKART),

provided that the chosen disposition is shown to be environmentally sound.

The information presented in this appendix characterizes the stream and

describes the proposed stream disposition. It also provides certain

information concerning the disposition pursuant to Chapter 173-240 of the

Washington Administrative Code (WAC) concerning proposed wastewater

facilities.

The organization of this appendix follows the overall outline described

in Appendix U. However, because a formal BAT/AKART evaluation was not

required for 242-A-81 Water Services Building Wastewater, certain sections of

that outline were not applicable and others required modification.

Section T.2 defines and characterizes the wastewater stream and describes the

facilities and processes which generate the effluent. Sections T.3 through

T.6 are not included because a BAT/AKART evaluation was not performed.

Section T.7 describes the disposition of the stream in terms of information

required by Chapter 173-240 WAC.

Section T.8 discusses the schedule and scope of work associated with

implementing the project associated with the proposed stream disposition.

2-28-92 242-A-81 Water Services Wastewater
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Section T.9 contains a professional engineering assessment of the project.

The assessment examines available supporting data and process information in

an effort to evaluate the validity of associated interpretations, the

suitability of the proposed stream disposition, and the probability that the

stream will not have a negative impact on the quality of the combined stream

planned for discharge to the Project W-049H Treated Effluent Disposal Facility

(TEDF). Section T.10 lists references cited in this appendix.

2-28-92 242-A-81 Water Services Wastewater
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T.2.0 WASTEWATER DEFINITION

This section describes the 242-A Evaporator facility and 242-A-81 Water

Services Building equipment and processes that generate the subject wastewater

stream. It also presents data that characterize the wastewater stream.

Section T.2.1 describes existing facilities and historical and future

processes. Characteristics of the anticipated wastewater stream and its

component sources are described in Section T.2.2.

T.2.1 PROCESS AND STREAM DESCRIPTION

The following sections describe the 242-A Evaporator and 242-A-81 Water

Services facilities, the processes historically performed in those facilities,

and equipment and processes which generate two wastewater sources that will

comprise the stream referred to as 242-A-81 Wastewater.

T.2.1.1 Facility Description

The 242-A Evaporator facility is a chemical waste processing plant

located in the 200 East Area of the Hanford Site. The primary processing

unit, the 242-A Evaporator, was commissioned in 1977 and operated until April

1989. At that time, the facility was shut down for life extension upgrades

and for design, construction, and permitting of additional facilities under

Project W-105 as required to store a process condensate stream associated with

evaporator operation.

During historical operation, the primary function of the facility was to

reduce the volume of aqueous waste solutions that had been accumulated and

stored in underground, double-shell tanks. The evaporator used evaporation in

combination with precipitation and crystallization of salts to reduce the

volume of the wastes. The volume reduction provided storage capacity for

other wastes being collected or generated as part of the overall Hanford Site

2-28-92 242-A-81 Water Services Wastewater
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Environmental Management Mission. The evaporator returned concentrated wastes

to the double-shell tanks for storage. Numerous ancillary facilities were

required to support operation of the evaporator.

Figure T.2-1 indicates the location of the 200 East Area within the

Hanford Site and the location of the 242-A Evaporator facility within the

200 East Area. The 242-A-81 Water Services Building which houses equipment

that generates the wastewater stream also is located in the 200 East Area.

Figure T.2-2 is a simplified plot plan (not to scale) showing the

242-A-81 Building and the route the stream currently takes in discharging to

the soil column via the 216-B-3 Pond.

The 242-A-81 Building houses equipment that strains coarse, suspended

solids from a stream of raw water. This straining reduces the loading on

downstream filtration units. Specifically, the equipment associated with

wastewater generation includes a pair of water strainers and a pair of

backflow preventers.

T.2.1.2 Process Description

The 242-A Evaporator is not operating, but preparations are underway to

resume operations. After restart, the evaporator will operate much as it did

prior to shutdown. Specific information concerning historical operation of

the 242-A Evaporator facility can be found in the 242-A Evaporator Process

Condensate Stream-Specific Report (WHC 1990).

During historical operations, the 242-A Evaporator received waste feed

that had been generated at several locations including the B Plant, the PUREX

Plant, and the N-Reactor, and that had been stored in double-shell tanks. The

evaporator achieved waste volume reduction by evaporating water from waste

feed solutions to produce a concentrated slurry. The slurry was returned from

the evaporator to storage in double-shell tanks where, depending on conditions

in the tanks, it typically separated into sludge and saturated supernatant

liquor. Operation of the 242-A Evaporator effectively reduced the number of

2-28-92 242-A-81 Water Services Wastewater
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double-shell tanks required for storing certain types of waste at the Hanford

Site.

In operation, the 242-A Evaporator used latent heat liberated by steam

as it condensed on the shell side of a shell-and-tube heat exchanger (a

reboiler) to heat waste feed solution flowing through the tube side of the

reboiler. From the reboiler tubes, the waste feed solution flowed into a

vapor/liquid separator vessel. Liquid from the bottom of the vapor/liquid

separator was returned to the tube side of the reboiler for another heating

cycle. Vapor from the top of the vapor/liquid separator flowed into the shell

side of another shell-and-tube heat exchanger (a condenser). Transfer of

latent heat from the vapor to a stream of raw water flowing through the tube

side of the condenser served to condense the vapor into relatively pure water.

The 242-A Evaporator condenser used mesh-type deentrainment pads to

capture most of the water droplets routinely entrained in discharging vapor.

When the evaporator was in operation, a continuous stream of approximately

2 gal/min of raw water was sprayed onto the pads to rinse captured droplets

back into solution. The historical equipment configuration included filters

to remove suspended solids from the raw water supply, thus minimizing solids

accumulation in the pads and maximizing droplet removal efficiency. Also,

strainers in the 242-A-81 Water Services Building strained larger suspended

solids from raw water upstream of prior to its entry to the filters to reduce

filter maintenance and grit accumulation in the rest of the raw water system.

Figure T.2-3 shows a simplified process flow diagram for the strainer

operation including influent and effluent water flows. The box on the left

side of the figure indicates that clean raw water enters the facility and that

part of the water eventually discharges as wastewater.

Table T.2-1 lists the two effluent sources that make up the wastewater

stream and indicates that each one is active in the context of Project W-049H.

The active status derives from the schedule for restart of 242-A Evaporator

operations which will likely occur before Project W-049H is completed. Source

flow data were derived from design basis and vendor data for the strainers and

2-28-92 242-A-81 Water Services Wastewater
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Table T.2-1. Current Status of Sources.

Effluent Flow Estimated

Water Type Flow Rate

Source Building Type [1] (gal/min) (2] Status

i. Strainer Backwash
2. Backflow Preventer Drain

242-A-81

242-A-81
Raw (31

Raw

1.2E+00
1.8E-01

Active
Active

Total 1.4E+00

Notes:
(1] I- Intermittent

[21 Average flow rate is based on total annual flow divided by 526,000 minutes (one year).

[31 Raw water characteristics are provided in Table T.2-2.
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backflow preventers. Table T.2-1 also indicates the nature of the flow (e.g.,

intermittent, continuous) and the effluent water type. Finally, Table T.2-1

provides estimated flow rates for the sources on an annualized basis.

Existing utility distribution systems in the 200 East Area deliver raw

water to the 242-A-81 Water Services Building. Strainers and backflow

preventers are installed in the building. The strainer installation includes

valves and piping to divide the raw water supply line into two, parallel

branches. Each branch incorporates a strainer and a backflow preventer.

The following sections describe the operation of these facilities and

the wastewater sources they produce.

T.2.1.2.1 Strainer Backwash. The strainers are designed to capture coarse

particles (i.e., larger than 50 microns in diameter) entrained in a stream of

raw water. The two units operate in overlapping cycles with one in active

service and the other in standby mode. Periodic, automated strainer

backwashing removes captured particles to restore straining efficiency. The

automated sequence includes opening valves to bring the standby unit into

service, closing valves to isolate the active unit, opening a drain valve at

the inlet end of the isolated unit, and opening a valve to admit raw water at

the discharge end of the isolated unit. The reverse water flow washes

captured solids from the strainer media, through the drain valve and a

4-in. drain line, into a sump located in the 242-A-81 Water Services Building.

The sump drains by gravity into a process sewer pipe that directs the flow,

along with the PUREX Plant Chemical Sewer (as described in Appendix K), to the

216-B-3 Pond complex for disposal via evaporation and percolation into the

soil column.

Based on estimated concentrations and size ranges for raw water

suspended solids, each strainer requires backwashing every 14 hours. Each

backwash cycle consists of 3 minutes of reverse water flow at a rate of

170 gal/min. For the two strainers, those parameters equate to a total annual

backwash volume of 640,000 gal. On an annualized basis, that volume equates

to an average flow rate of 1.2 gal/min.
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This source consists of raw water plus suspended solids either present

in raw water obtained from the Columbia River or added to the raw water supply

by normal scaling and corrosion in piping upstream of the strainers. The

backwash does not contact any source of contamination associated with waste

processing at the 242-A Evaporator facility. Also, no chemicals or other

contaminants are housed in the vicinity of the 242-A-81 Water Services

Building. Therefore, this source is not likely to introduce constituents of

concern to the combined stream. The stream discharges from the sump, through

existing sewer piping, to the soil column via the 216-B-3 Pond complex.

T.2.1.2.2 Backflow Preventer Drain. Each of the two raw water supply line

branches contains a backflow preventer located downstream of the strainer to

ensure that, if supply pressure is lost, the water will not drain back into

the supply header. Each backflow preventer is arranged in a standard

block-and-bleed configuration. In this configuration, two block valves

mounted.in series close to prevent water backflow. If the downstream valve

should fail to seal completely, a differential pressure sensor across the

upstream valve opens a third valve to drain any water leaking past the

downstream valve, through a 2-in. line, into the 242-A-81 Water Services

Building sump. The sump drains by gravity into a process sewer pipe that

directs the flow through existing sewer piping to the 216-B-3 Pond complex for

disposal via evaporation and percolation into the soil column. A liquid

detector in the drain line alarms the operator if the downstream check valve

fails.

The backflow preventers only produce flow on rare occasions when a

downstream block valve fails to seal. Based on historical experience with

similar installations, it is estimated that each backflow preventer will

experience between zero and four valve failures per year. It also is

estimated that operators will respond to any leak detection alarm in

accordance with existing operating and contingency plans and in time to limit

the total backflow drain period to two hours or less. Each drain valve is

sized for a maximum flow rate of 100 gal/min. Based on the worst-case

scenario associated with these parameters, the annualized volume for this
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source is 96,000 gallons. That volume equates to an annualized average flow

rate of 0.18 gal/min.

As with the strainer backwash described above, this source does not

contact any chemicals or contaminated wastes. Therefore, as raw water, it is

not likely to add any constituents of concern to the combined stream.

T.2.1.3 Wastewater Source Description

Figure T.2-4 shows the effluent sources their current route to disposal.

Information shown in Figure T.2-4 represents the existing process

configuration and operating mode as described in Section T.2.1.2.

T.2.2 WASTEWATER CHARACTERISTICS

This section describes the characteristics of the facility wastewater

stream. Section T.2.2.1 presents and evaluates sample data obtained for the

stream as it existed in 1989 and 1990 as well as projected data for the stream

as it exists today. Section T.2.2.2 discusses the stream in terms of

Washington State Dangerous Waste Regulations.

T.2.2.1 Current Stream Characteristics

In an effort to characterize the stream, it has been assumed that the

sources consist of raw water plus, in the case of strainer backwash, an

estimated quantity of additional suspended solids removed from the raw water

supply during straining.

A series of 200 Area raw water samples was obtained from April 1986 to

March 1987. Subsequent sample analyses performed at a contract laboratory

provided chemical and radiological data that were reported in the Preliminary

Evaluation of Hanford Liquid Discharges to the Ground (WHC 1988b). The

2-28-92 242-A-81 Water Services Wastewater
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results of a statistical summary of these sampling data are listed in

Table T.2-2 along with the additional suspended solids. The samples and

resulting analyses represent the raw water supply during the time interval

identified above, and the flows and concentrations represent the conditions

that existed on specific sampling dates. Further sampling and analyses could

be expected to reflect natural variability in raw water constituents which, in

turn, reflect variability in the makeup of the Columbia River water. In any

case, as raw water with somewhat concentrated suspended solids content, the

stream would have no deleterious effects on the quality of the combined

effluent to be discharged to the Project W-049H Treated Effluent Disposal

Facility.

Table T.2-2 presents mean, 90% upper confidence limit (CL), and maximum

values for the sample data. Means were calculated by totaling values for all

samples and then dividing the totals by the number of samples. The 90% CL

values represent values that, statistically, only would be exceeded in 1 out

of 10 stream samples. The maximum values represent the largest analytical

value observed among the samples.

The 90% CL values are compared with effluent comparative levels (ECLs)

to focus attention on any constituents that may be of concern to the

Project W-049H combined effluent water quality. These ECLs are described in

Appendix U. For raw water, the constituents of potential concern included

aluminum and total alpha activity. The strained suspended solids have been

added to the raw water data in Table T.2-2 in accordance with strainer design

data.

This stream has not been sampled. Except for suspended solids, its

characteristics are estimated to be the same as those of raw water as given in

Appendix U. To project suspended solids concentration in the stream, the raw

water concentration was increased by 1,030,000 ppb to account for the extra

suspended solids contained in the strainer backwash source. That figure was

calculated using strainer design parameters including concentration and

particle size of suspended solids in raw water, anticipated straining

2-28-92 242-A-81 Water Services Wastewater
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Table T.2-2. Estimated Current Status Characteristics
of 242-A-81 Water Services Building Wastewater.

Flow Rate . 1.4 gal/min

Estimated Raw Effluent Stream Stream

Constituent Mean . Water Comparative Mean Total Mean Toxic

Concentration [1 Mean Level (ECL) (21 MeaniECL Mass Mass

(ppb) (ppb) (ppb) (b/yr) (b/yr)

ORGANICS
none

iNORGANICS
Aluminum 1.7E+02 1.7E+02 5.0E+01 3.4E+00 1.0E+00 6.7E-02

Barium 2.8E+01 28.E+01 1.0E+03 2.8E-02 1.7E-01 9.6E-04

Calcium 1.8E+04 1.8E+04 1.1E+02

Chloride 8.0E+02 8.0E+02 2.5E+05 3.2E-03 4.9E+00 1.2E-04

Copper 1.4E+01 1.4E+01 1.0E+03 14E-02 8.6E-02 4.0E-02

Fluoride 4.5E+02 4.5E+02 2.0E+03 2.3E-01 2.8E+00

Iron 1.0E+02 1.0E+02 3.0E+02 3.3E-01 6.1E-01 1.5E-02

Lead 1.9E+01 1.9E+01 5.0E+01 3.8E-01 1.2E-01 2.2E-01

Magnesium 4.2E+03 42E+03 2.6E+01

Manganese 1.4E+01 1.4E+01 5.0E+01 2.8E-01 8.6E-02 1.6E-02

Nitrate 7.5E+02 7.5E+02 4.4E+04 1.7E-02 4.6E+00 5.8E-04

Potassium 8.0E+02 8.0E+02 4.9E+00

Sodium 2.2E+03 2.2E+03 1.4E+01

Sulfate 1.0E+04 1.0E+04 2.5E+05 4.0E-02 6.1E+01

Sulfide 1.0E+03 1.0E+03 1.4E+04 7.1E-02 6.1E+00 1.7E+01

Uranium 6.4E-01 6.4E-01 5.9E+01 1.1E-02 3.9E-03

Zinc 1.4E+01 1.4E+01 5.0E+03 2.8E-03 8.6E-02 4.4E-03

RADIONUCLIDES
Alpha Activity 131
Beta Activity 141

MISCELLANEOUS PARAMETERS
pH (dimensionless)
Total Organic Carbon (ppb)
Total Organic Halide (as C) (ppb)
Suspended Solids pb)

(pClI)
2.3E+00
8.2E+00

7.0E+00
1.6E+03
3.4E+01
1 flE+fl

(pCYL)
2.3E+00
8.2E+00

7.0E+00
1.6E+03
3.4E+01

(pCt&)
1.2E+00
4.0E+01

6.5-8.5

1.9E+00 2.3E-07 1.6E-03
2.1E-01 3.6E-10 9AE-02

TOTAL 2.4E+02 1.8E+01 [61

15

Notes:
(11 Effluent concentration Is estimated to be the mean concentration of Raw Water (excluding less-than results)

plus 1.030,000 ppb suspended solids. Raw water data are from WHC-EP-0052. Rev. 1,
"Preliminary Evaluation of Hanford UquId Oscharges to Ground." August 1988.

(21 Effluent Comparative Levels as given In Appendis U..
[31 Alpha Is modeled as Pu-239.
[41 Beta is modeled as Sr-90.
(53 The stream pH Is within the comparative level range.
[63 A theoretical stream of raw water having the same flow rate as this stream would carry the same mean toxic mass, which is

1.8E+01 b/yr.
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efficiency, and backwash frequency, duration, and flow rate. The estimated

stream characteristics are shown in Table T.2-2.

According to these estimated characteristics, the stream would exceed

the effluent comparative levels (ECLs) for aluminum and total alpha activity.

In the case of aluminum, the effluent comparative levels is 50 ppb. The data

for raw water are based on eight samples. Of these samples, only one

(290 ppb) was above the detection limit of 150 ppb. The other seven samples

were reported as "less than 150 ppb". The mean value of 170 ppb shown in

Table T.2-2 was calculated by substituting the lower detectible limit,

150 ppb, for the seven samples and then averaging the eight data values.

Thus, the aluminum concentration for raw water is overstated.

In the case of total alpha activity, the effluent comparative levels is

1.2 pCi/L. Six of eight raw water samples yielded detectible levels. In

calculating the reported mean value of 2.3 pCi/L, the two remaining sample

values were established by substituting lower detectible limits of 4.0 pCi/L

and 0.52 pCi/L, respectively, as indicated by the two analytical procedures.

Thus, the reported mean value for total alpha activity is also overstated to

some extent.

If the water quality ranking system described in Appendix U was applied

to 242-A-81 Wastewater, the stream would be judged to have medium quality.

That rating would be based on the corresponding water quality ratio of 13 for,

the 242-A-81 Wastewater streams calculated from the flow rate and toxic mass

data presented in Table T.2-2.

The mean total mass shown in Table T.2-2 was calculated by multiplying

the anticipated wastewater stream flow rate by the mean concentration of each

constituent to obtain the expected mass of all constituents in the stream.

Radioactivity values were converted to mass values using standard specific

activities for each type of activity. For each of the toxic constituents, a

mean toxic mass was calculated by multiplying its mean total mass by its toxic

weighting factor. Appendix U describes the significance and derivation of

these toxic weighting factors.
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T.2.2.2 Source Status

Washington State Dangerous Waste Regulations (WAC 173-303-070) require

that a waste be designated as a "Dangerous Waste" if it is a listed dangerous

waste, if it meets certain dangerous waste criteria, or if it has certain

dangerous waste characteristics. There is no reason to believe that raw water

would be designated a dangerous waste.

Also, during October 1991 the 242-A-81 Water Services facility conducted

a self-audit to determine if any listed wastes may be anticipated in the

stream. In accordance with past findings, the audit was conducted on the

premise that only two types of listed wastes could conceivably be present.

These two types are spent solvents and discarded chemical products. The audit

was based on a survey with five questions pertaining to historical, present,

and future disposal of spent solvents, other listed chemical products, and

other chemical products to the stream. The five questions and supporting

guidance are provided in Appendix U. The survey also requested information

about the storage of chemicals that could conceivably leak into drains that

feed into the wastewater discharge system.

Table T.2-3 contains a summary of the responses to these questions

referenced by each source listed in Table T.2-1. No listed wastes have been

added to the sump in the 242-A-81 Building. Furthermore, no chemicals will be

stored in the building and there will be no potential for chemical spills into

the sump.
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Table T.2-3. Results of Self Audit to Determine Regulatory Status
of 242-A-81 Water Services Building Wastewater.

1 2 3 4 5

Spent Chemical Historical Connection

Solvents Products Releases/ to Chemical Spill

Sources Discarded? Discarded? Discharges? Source? Potential?

1. Strainer Backwash No No No No No

2. Backflow Preventer Drain No No No No No

2-28-92 242-A-81 Water Services Wastewater
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T.3.0 BAT/AKART PROCEDURE APPLICATION

A BAT/AKART selection procedure was not required to identify the

disposition for the 242-A-81 Wastewater stream.

2-28-92 242-A-81 Water Services Wastewater
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T.4.0 TECHNOLOGY ALTERNATIVES

Based on factors such as water quality, cost, and impact on the

Project W-049H schedule, the 242-A-81 Wastewater streams will be discharged to

the Project W-049H Treated Effluent Disposal Facility. The stream will flow

through an existing piping segment to a junction with the PUREX Plant Chemical

Sewer as described in Appendix K. New piping will transport the two combined

streams to the Project W-049H Treated Effluent Disposal Facility.
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T.5.0 DESCRIPTION OF ALTERNATIVES

No BAT/AKART evaluation was performed for disposing 242-A-81 Wastewater.

Thus, this section is not relevant to this stream.
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T.6.0 EVALUATION OF ALTERNATIVES -

No BAT/AKART evaluation was performed for disposing 242-A-81 Wastewater.

Thus, this section is not relevant to this stream.
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T.7.0 SELECTED WASTEWATER TECHNOLOGY ALTERNATIVE

This section contains detailed information concerning the disposition

proposed for the 242-A-81 Wastewater stream. Section T.7.1 discusses design

parameters. The ability to satisfy the Project W-049H effluent comparative

levels is discussed in Section T.7.2. Personnel training requirements are

outlined in Section T.7.3. Section T.7.4 describes the relationships between

this alternative and other treatment facilities. The uncertainties associated

with the alternative are summarized in Section T.7.5. Section T.7.6 discusses

committed future plans for the facility. The Washington State Environmental

Policy Act of 197 (SEPA)/National Environmental Policy Act of 1969 (NEPA)

issues are addressed in Section T.7-7.

T.7.1 DESIGN PARAMETERS

Significant design parameters include the maximum flow rate of the

stream and the suspended solid concentration. These values will be evaluated

in detail during the design phase for Project W-049H.

T.7.2 ABILITY TO MEET EFFLUENT COMPARATIVE LEVELS

The 242-A-81 Wastewater stream would exceed effluent comparative levels

established in Appendix U for aluminum and total alpha activity. These

exceedances were discussed in Section 2.2.1. As raw water, it is unlikely

that this stream would have any deleterious effect on the composition of the

combined Project W-049H effluent.

T.7.3 PERSONNEL TRAINING REQUIREMENTS

Previous training has familiarized operators with operation of the

automated devices used to control the strainer backwash cycle and to alarm
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liquid presence in the backflow preventers. Facility maintenance personnel

have been trained in proper maintenance procedures for these devices. No

additional training is anticipated to implement the proposed stream

disposition.

T.7.4 RELATIONSHIP TO EXISTING TREATMENT FACILITIES

The stream disposition described in this appendix would have no

relationship with existing treatment facilities.

T.7.5 TREATMENT SYSTEM UNCERTAINTIES

The uncertainty involved with this plan revolves around maximum design

values for flow rate and suspended solids concentration. These uncertainties

will be addressed during the design phase as discussed in Section T.7.1 above.

T.7.6 COMMITTED FUTURE PLANS

The 242-A-81 Water Services Facility is expected to resume operations in

the near future. In order to reduce maintenance of equipment located in

downstream radiation zones, the facility is committed to using the raw water

strainer installation. The facility also is committed to taking reasonable

steps to ensure that the stream is discharged in an environmentally acceptable

manner.

T.7.7 NEPA/SEPA COMPLIANCE

The State Environmental Policy Act (SEPA) and National Environmental

Policy Act (NEPA) require that an environmental impact statement (EIS) be

prepared for any major action which has the potential to significantly affect

the environment.
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Under NEPA requirements, when an action will not have a significant

effect on the human environment, an environmental assessment (EA) is prepared

to fully consider the environmental consequences of a proposed 
action. If the

environmental assessment supports a conclusion that the project will not

significantly affect the environment, then a finding of no 
significant impact

(FONSI) is issued. If analysis of the environmental assessment 
indicates

significant impact, an environmental impact statement will be prepared. An

environmental assessment has been prepared for the Hanford 
Environmental

Compliance Plan, which includes Project W-049H. 
The environmental assessment

currently is in the DOE comment resolution cycle. After the DOE resolves

internal comments, a finding of no significant impact is expected to be

finalized and approved. All appropriate approvals will be obtained before

site characterization and construction starts on the disposal site. The

finding of no significant impact may also dictate controls that may require

more restrictive design criteria to mitigate possible adverse 
environmental

impacts.

Under SEPA requirements, where an action is not categorically. 
excluded,

an environmental checklist is completed to aid the reviewer in identifying

potential environmental impacts and determining if they are significant. The

Washington State Department of Ecology (Ecology) actions can include a

determination of nonsignificance, a mitigated determination 
of

nonsignificance, or a determination of significance. Ecology may require the

submittal of additional information including the environmental assessment

prepared to comply with NEPA, or the submittal 
of a complete environmental

impact statement.
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T.8.0 PROJECT IMPLEMENTATION

Milestone M-17-OOA of the Tri-Party Agreement (Ecology et al. 1989)

requires complete liquid effluent treatment/facility upgrades for all Phase I

streams by June 1995. The 242-A-81 stream has been designated as a

Miscellaneous liquid effluent stream under the terms of the Tri-Party

Agreement and is to be handled in a way which best integrates with overall

plans for treating or eliminating Phase I and Phase II streams via

Project W-049H. The plans for routing this stream to the Project W-049H

Treated Effluent Disposal Facility appears to be the best means for

integrating discharge of this stream with other 200 Area streams.

The automation devices included in the selected BAT/AKART alternative

already have been installed and are ready for activation when the

242-A-81 Water Services Facility is restarted. The primarytasks remaining to

be accomplished to implement the plan are completion of the Treated Effluent

Disposal Facility and installation of the PUREX Plant Chemical Sewer piping

necessary to transport the stream to the Treated Effluent Disposal Facility.

Based on knowledge of industrial design and construction activities for

projects of similar scope and complexity, there is little doubt that this

project can be completed within the schedule mandated by the Tri-Party

Agreement for treatment and disposal of Phase I and II wastewater streams in

the 200 Areas.
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T.9.0 PROFESSIONAL ENGINEERING ASSESSMENT

Section 2(q) of Chapter 173-240-130 WAC requires that this report

include a summary statement assessing the ability of the proposed source

controls to achieve discharged water which will meet applicable permit

effluent criteria. The engineers who participated in selection of the plan

described in this appendix are confident that the completed system will result

in effluent constituent concentrations that will satisfy any reasonable

effluent discharge criteria which may be applied.

This engineer did not participate directly in physical surveys of the

facility, in sampling and analysis of the raw water, in designing the strainer

facility, or in historical audits. However, he did participate in the recent

242-A-81 Water Services facility self audit described in Section T.2.2.2.

A thorough review of the documents that, collectively, support the

decision to discharge 242-A-81 Wastewater to the Project W-049H Treated

Effluent Disposal Facility. The stream is likely to meet the requirements for

discharge of the combined effluent streams.
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APPENDIX U
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APPENDIX U -

LIST OF ACRONYMS AND ABBREVIATIONS

AC

AKART

BAT

BPJ

DOE
ECL

Ecol ogy

EPA

EUAC

FRP

GAC

LLW

MCLG

NEPA

NPDES

PAC

PCB

PMCL
POTW

RCRA

RMW

RO

ROM

SEPA

SLM

SMCL

TRU

TWF

UV

WAC

WQC

U-iii

activated carbon

all known, available, and reasonable treatment

best available technology

best professional judgment

U.S. Department of Energy

effluent comparative level

Washington State Department of Ecology

U.S. Environmental Protection Agency

equivalent uniform annualized cost

fiberglass reinforced pipe

granular activated carbon

low-level waste

maximum contaminant level goal

National Environmental Policy Act

National Pollutant Discharge Elimination System

powdered activated carbon

polychlorinated biphenyl

primary maximum contaminant level

public-owned treatment works

Resource Conservation and Recovery Act

radioactive mixed waste

reverse osmosis

rough-order-of-magnitude

State Environmental Policy Act

supported liquid membrane

secondary maximum contaminant level

transuranic

toxicity weighting factor

ultraviolet

Washington Administrative Code

water quality criteria
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Metric Conversion-Chart

INTO METRIC

If you know: Multiply by: To get:

Length

inches 2.54 centimeters

feet 30.48 centimeters

Volume

gallons 3.785 liters

cubic feet 0.02832 cubic meters

Temperature

Fahrenheit Subtract 32 then Celsius
multiply by (5/9) |;su

Pressure

inches water 1.87 millimeters Hg

inches water 249 Pascal (Pa)

OUT OF METRIC

Length

centimeters 0.3937 inches

meters 3.28 feet

Volume

milliliters 1.247 x 10-3 cubic feet

liters 0.264 gallons

cubic meters 35.31 cubic feet

Temperature

Celsius Multiply by (9/5) Fahrenheit
then add 32

Pressure

millimeters Hg 0.5353 inches water

Pascal (Pa) 4.02 x -10-3 inches water
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U.1.0 INTRODUCTION

The best available technology (BAT)/all known, available, and reasonable

treatment (AKART) reports provided as Appendices B through T are based on

information and methods defined in this appendix. The purpose of this

appendix is to establish the foundation and framework used in preparing each

BAT/AKART appendix. This appendix also contains information common to most of

the BAT/AKART appendices. The individual BAT/AKART appendices refer to this

appendix where appropriate to minimize repetition of detailed information,

including the supporting methods used to determine BAT/AKART.

This appendix contains a description of the contents of each of the

10 sections that make up the typical BAT/AKART appendix. This appendix also

contains: a listing of effluent comparative levels (potentially applicable

regulatory criteria and standards); an explanation of the concept and

measurement of waste stream toxic mass; a description of the BAT/AKART

evaluation process; a listing of technalogy options for source controls, end-

of-pipe treatment, and treatment of secondary waste; an explanation of the

six categories under which waste stream sources are classified to facilitate

selection of applicable source control and treatment options; a description of

the approach used for providing rough-order-of-magnitude (ROM) installed and

operating cost estimates for technology options and alternatives; and a

reference section.

2-28-92 Bases for BAT/AKART Appendices B-T

U-1



WHC-SD-W049H-ER-003, Rev. 0

This page intentionally left blank.

Bases for BAT/AKART Appendices B-T

U-2

2-28-92



WHC-SD-W049H-ER-003, Rev. 0

U.2.0 BAT/AKART REPORT CONTENTS

Sections U.2.1 through U.2.10 describe the contents of each of the

10 sections contained in typical BAT/AKART reports (Appendices B through T)

for individual wastewater streams.

U.-2.1 BAT/AKART REPORT - INTRODUCTION

Section 1 of each BAT/AKART report briefly describes the purpose and

organization of the report.

U.2.2 BAT/AKART REPORT - WASTEWATER DEFINITION

Section 2 of each BAT/AKART report describes the function and location

of the facilities generating the wastewater and presents data on the

wastewater stream as reported in the stream-specific reports (WHC 1990a). The

processes and sources that generate the waste streams are described. 
A brief

history of the facility is included to provide perspective on past waste-

generating operations. Source control, such as capping drains, reducing flow

rates, and implementing spill prevention measures, have occurred during the

past several years as part of an ongoing program of waste minimization at the

Hanford Site. Current wastewater stream data are projected for cases in which

the operating mode of the generating facility has changed and/or source

controls have been implemented since the stream-specific report was issued.

U.2.2.1 Source Categories

The various sources contributing to a given waste stream can be

categorized by common origin types and/or common waste characteristics. 
The

origin of these sources and the nature of the systems that generate 
them often

determine the type and concentrations of constituents found in each source.

Thus, the sources of waste streams addressed in this engineering 
report are

2-28-92 Bases for BAT/AKART Appendices B-T
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grouped into six categories that reflect either their common origin types or

the systems or practices that generate them. Each of the six source

categories is briefly described below.

* Category A - Boiler Discharge. Wastes in this category include

condensate resulting from steam heating applications and blowdown

of boiler concentrate. Category A sources generally have a low

flow rate and are unlikely to contain significant levels of

constituents of concern.

* Category B - Domestic Wastewater. Examples of wastes in this

category include domestic wastewater from wash basins, showers,

and floor drains in rooms containing wash basins and showers. Air

conditioner condensate is often disposed with domestic wastewater

and therefore is included in this category. Category B streams

usually have a variable flow and contain insignificant levels of

constituents of concern due to their isolation from the process.

However, soap and dirt waste are present in many Category B

sources.

* Category C - Miscellaneous Clean Effluent. Wastes in this

category include yard and roof storm water, wastewater resulting

from the purification of supply water, air conditioner and air

compressor condensates, floor drains in nonprocess and

nonmaintenance areas, and other incidental wastewaters. These

wastewaters have a highly variable and intermittent flow rate but,

because they are isolated from process and maintenance areas, they

are unlikely to contain significant levels of constituents of

concern.

- e Category D - Once-Through Cooling Water. Wastes in this category

include all once-through cooling water that is. sufficiently

isolated from process and maintenance areas to pose virtually no

risk of contamination. Many category D sources have a steady flow

2-28-92 Bases for BAT/AKART Appendices B-T
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rate, but the flow rate of others may vary greatly as a function

of the cooling load.

* Category E - Evaporative Cooling Water. Wastes in this category

include blowdown from cooling towers and evaporative cooling

systems, as well as condensates from air conditioners. These

sources have a low risk of contamination, are often intermittent,

and vary over a large flow range.

* Category F - Potentially or Slightly Contaminated Effluent.

Wastes in this category include all waste sources that pose some

risk of containing chemical and radionuclide contamination. These

waste sources may have origins identical to or be mixed with other

sources identified in Categories A, B, C, D, and E, except that

there is some risk of contamination in Category F sources.

Category F waste sources may originate from areas known to be

contaminated or be in such close proximity to contaminated

materials that the potential for contamination is significant.

Thus, a higher level of control is warranted for sources in this

category. Category F sources span a broad spectrum of contaminant

types, flow rates, and other characteristics. As a consequence,

the range of source control and treatment options for this

category will be broader than for the other categories.

Because the characteristics of wastewater in a category are usually

similar, the range of BAT/AKART source control and treatment options that may

apply to sources in a category can be reduced to a more easily managed set of

applicable operating practices, equipment modifications/replacements, and/or

treatment technologies.

The various source categories produced by each facility are shown in a

figure in the BAT/AKART appendix along with the types of water from which the

sources originated. These water types include clean water sources such as

sanitary water, raw water, rainwater, and air-moisture condensate. The figure

also shows primary process flows and materials, primary process effluents, and

2-28-92 Bases for BAT/AKART Appendices B-T
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a simple process schematic to provide perspeetive on the nature of

contaminants that may be present in the sources.

U.2.2.2 Current Conditions

In many cases, source controls have either been applied to the waste

stream sources or the operating mode has changed since the stream-specific

reports were issued (WHC 1990a). Each of these changes is identified in a

table which establishes a new baseline for the active sources. In certain

cases, new sources have been added or identified since the stream-specific

reports were issued.

To project the expected waste stream composition after such changes have

occurred, it is necessary to estimate the compositions and flows of the

sources added or deleted. This is accomplished using knowledge of the

composition of the original water type from which the source derives. Typical

water types from which sources originate include clean water sources such as

raw water, sanitary water, storm water, and air moisture condensate. Category

F sources originated from the use of these same water types, but they acquire

or have the potential to acquire various levels of constituents of concern to

acquire as a consequence of their use or exposure in the facilities.

Table U.2-1 shows constituent concentrations for raw water, sanitary

water, and steam condensate. These concentrations were derived from the

stream-specific reports. These three water types are the primary origins of

most waste stream sources. Raw water is untreated Columbia River water.

Sanitary water, also known as potable water, is raw water that has been

treated via chlorination to render it suitable for drinking and other sanitary

purposes. The steam condensate concentrations represent data from the

2101-M Facility obtained during a period when the waste stream was comprised

of essentially all steam condensate. Water types such as storm water, air-

moisture condensate, and distilled water are assumed to be pure water until

they are in contact with contaminants, including leachable materials such as

rust and soil.
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To project the composition of the current waste stream, information in

addition to original water concentrations is required. This information

includes the flow rate of each source and an estimate of constituent

concentrations in each source. Simple intuitive algorithms were generated

using water type concentrations, estimated source flow rates, and estimated

contaminant levels to project the current waste stream composition. The

algorithms are defined in each BAT/AKART appendix in the footnotes of tables

that show the projected waste stream constituent concentrations, as in

Table F.5-2 in Appendix F. Although this method is not exact, it is adequate

for identifying the approximate types and levels of contaminants in the

current waste stream. Source control and treatment alternatives can be

developed on the basis of these approximate contaminant levels.

U.2.2.3 BAT/AKART Requirements

A method for determining if source controls or treatment are required

for a specific overall stream is to compare the current projected waste stream

composition to potentially applicable regulatory limits called effluent

comparative levels. The effluent comparative levels (ECLs), shown in

Table U.3-1 of this appendix, are derived from sets of water quality criteria,

drinking water standards, and other regulatory limits developed pursuant to

the Clean Water Act (Water Pollution Control Act of 1972), the Safe Drinking

Water Act of 1974, and other statutes and guidelines. The effluent

comparative levels represent, for the most part, the most conservative 
of the

identified limits. If one or more of the limits was exceeded for a given

waste stream, the stream was deemed to be subject to the BAT/AKART evaluation

process. At least one effluent comparative level was exceeded in each

wastewater stream. It is important to note that the same can be said for both

Columbia River water and 200 Area Sanitary Water. Thus, the BAT/AKART process

was judged to be applicable to all streams.
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Table U.2-1. Concentrations of Water Types Used for
Estimating Waste Stream Compositions (ppb unless noted).

Constituents Raw Water[1] Sanitary Water[2] Steam Condensate[3]

ORGANICS
Trichloromethane

INORGANICS
Aluminum
Ammonia
Barium
Boron
Cadmium
Calcium
Chloride
Chromium
Copper
Fluoride
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Nitrate
Potassium
Phosphate
Silicon
Sodium
Strontium
Sulfate
Uranium
Vanadium
Zinc

RADIONUCLIDES
Alpha Activity
Beta Activity

MISCELLANEOUS
PARAMETERS
Conductivity(pjS)
pH(dimensionless)
Temperature (*C)
TOC[4] -
TOX[5]

1.7E+02
<5.OE+01
2.8E+01

<2.OE+0
1.8E+04
8.OE+02
<1.OE+01

1.4E+01
4.5E+02
1 .OE+02
1.9E+01
4.2E+03
1.4E+01

<1.OE-01
<1.OE+01

7.5E+02
8.OE+02
<1.OE+03

2.2E+03
<3.OE+02
1.OE+04
6.4E-01

<5.OE+00
1.4E+01

2.3E+00
8.2E+00

8.8E+01
7.OE+00
1.6E+01

1.6E+03
3.4E+01

[4] Total
~ [5]-Total

Organic
Organic

Carbon
Halides (as Cl)

Bases for BAT/AKART Appendices B-T
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2.8E+01

2.9E+01
1.8E+01

1.9E+04
2.9E+03

1.3E+02
3.3E+01

4.4E+03

5.OE+02
7.3E+02

2.1E+03
2.1E+03
9.5E+01
1.4E+04
2.5E-01

5.9E+01

4.3E+00

1.5E+02
7.1E+00
1.3E+01

I .4E+02

<1.5E+02
1.8E+02
1.OE+01

5.8E+03
7.OE+02
<1.OE+01
4.6E+02

2.4E+02
<5.OE+00

1.3E+03
7.OE+00

<1.OE-01

<5.OE+02
3.2E+02

7.4E+02

5.OE+03
3.1E-01

4.6E+01

2.6E+00

6.3E+01
5.2E+00
3.2E+01
1.3 E+04
4.OE+01

WHC
WHC
WHC

1988b
1990b
1990c

[1)
[2]
[31
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Two calculations aid in selecting BAT/AKART. One calculation involves

determining the total mass of constituents that potentially can be removed

from the waste stream. This calculation results from summing the products of

the mean stream flow rate and the stream's constituent concentrations. The

second calculation determines the mean toxic mass. This calculation is

described in Section U.4. The mean toxic mass is a measure of the relative

toxicity of the waste stream. It is used for calculating and comparing the

effectiveness of toxicity removal of the BAT/AKART alternatives. The mean

toxic mass removed, when divided into the installed cost of the alternative,

yields the cost-effectiveness of the alternative. Cost-effectiveness is one

of the factors used to determine BAT/AKART as described in Section U.2.7 of

this appendix.

U.2.2.4 Source Status

Although the streams have already been proposed for nondangerous

designation in the stream-specific reports, there remains concern that streams

may contain listed wastes per Chapter 173-303 the Washington Administrative

Code (WAC). Such wastes are subject to land disposal restrictions under the

Resource Conservation and Recovery Act of 1976. These restrictions require

the application of best demonstrated available technology or technology of

equivalent effectiveness when listed wastes are present. A diligent search

was conducted by Westinghouse Hanford facility engineers to determine if any

listed wastes are discharged with the various waste stream sources. The

diligent search was based on the following five questions.

1. To the best of your knowledge, are any spent solvents added to

this source now or will they be in the future by any means,

including via rinse water? (Review the attached excerpt from

Chapter 173-303-9904 WAC, Dangerous Waste Sources List and Generic

Nonspecific Sources, especially F001 through F005).

2. To the best of your knowledge, ari any chemical products discarded

to this source now or will they be in the future by any means?
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(Review Chapter 173-303-9903 WAC, Discarded Chemical Products

List.)

3. To the best of your knowledge, have any of the spent solvents or

discarded chemical products listed in Chapter 173-303-9903 and

173-303-9904 WAC been added to this source during the history of

the plant?

4. To the best of your knowledge, are any other nonwater chemicals

added to this source? (Examples include cleaning agents,

biocides, and anticorrosive water treatments.)

5. Are any chemicals now, or will any be in the future, stored in the

vicinity of the source that could conceivably leak, spill, or

drain into the source?

The results of the search are presented in each BAT/AKART report and the

methods for dealing with the presence of listed wastes, if any, are summarized

where appropriate.

U.2.3 BAT/AKART REPORT - BAT/AKART PROCEDURE APPLICATION

The BAT/AKART selection process used for the Hanford Site wastewater

streams follows a five-step procedure involving the following summary steps:

1. Effluent characterization

2. Effluent guidelines

3. Technology transfer

4. Treatability studies

5. Generic treatment system.

The selection process is described in detail in Section U.5 in this

appendix. A determination of which step applies for selecting BAT/AKART for

the given waste stream is made in Section 3 of each BAT/AKART appendix.
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U.2.4 BAT/AKART REPORT - TECHNOLOGY ALTERNATIVES

Section 4 of each BAT/AKART report identifies and describes three or

four BAT/AKART alternatives for the wastewater stream. Typically, one of the

alternatives is current status, which would maintain current conditions. The

current status alternative assumes that no further action would be taken to

control or mitigate current sources. In several cases the current status

alternative reflects source controls that have already been implemented,

resulting in reductions in flows and contaminant loadings compared with those

that existed when stream specific report data were obtained (WHC 1990a).

One or two source control alternatives are typically identified and

described for the BAT/AKART evaluation. One may be the planned source control

alternative if plans have already been developed for implementing further

source controls. Another alternative may be additional source control which

would incorporate source controls that appear attractive beyond those already

implemented or planned. The source control alternatives are derived from a

set of source control options identified for the six categories of sources

defined in Section U.2.2.1 of this appendix. These source control options are

described in detail in Section U.6.

One or two inline or end-of-pipe treatment alternatives are also

defined. These alternatives are based on a set of treatment technologies

identified and screened in Section U.6. The screening was based, in part, on

an evaluation of applicable wastewater treatment technologies used at the

U.S. Department of Energy's (DOE) Savannah River Plant, Oak Ridge National

Laboratory, and the Hanford Site (WHC 1991b), and selected BAT/AKART for

Hanford Site waste streams similar to those addressed by this report. The

screening resulted in a set of applicable technologies for removing suspended

solids. These technologies include fabric filtration, microfiltration, and

deep-bed filtration. The screening exercise also yielded two technology

options for removing and/or destroying organics: granular activated carbon

adsorption (GAC) and ultraviolet (UV) -light-mediated oxidation. Two

technology options were identified for removing dissolved solids: ion

exchange and reverse osmosis (RO). Two technologies were identified for
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removing ammonia: air stripping combined with catalytic oxidation and

converting ammonia to a separable salt by pH adjustment. Bone char adsorption

was identified as a candidate technology for removing plutonium, a specific

dissolved solid.

Evaporation, recycling, crystallization, spray drying, solidification,

and packaging were identified as applicable technologies for treating

secondary waste resulting from the primary wastewater treatment options

identified above. Treatment of primary and secondary wastes may be

accomplished by one or more of three modes: 1) using Hanford Site Tank Farms,

or other appropriate vessels for interim storage prior to eventual treatment,

2) using existing Hanford Site treatment facilities such as the

242-A Evaporator, the Grouted Waste Facility, and the 242-A Evaporator and

PUREX Condensate Treatment Facility provided under Project C-018H, and

3) using new and currently unplanned and unfunded facilities. The potential

for using existing facilities is limited by available capacity.

The treatment alternative(s) described in Section 4 of the BAT/AKART

appendices are sets of linked technology options selected from those screened

in Section U.6. The technology options are those deemed most appropriate for

treating classes of waste stream constituents whose.current status

concentrations exceed the effluent comparative levels. Using this 'rationale,

a technology for treating organics, for example, is not needed and is not

included in the alternative if the organic concentrations in the waste stream

do not exceed their respective effluent comparative levels. The potential use

of existing or future Hanford Site treatment facilities (e.g.,

C-018H facilities) is deemed appropriate only when the waste composition is

compatible with the acceptance requirements of the treatment facility and

where volumes requiring treatment are consistent with the existing waste

management and environmental restoration commitments for the facility.

2-28-92 Bases for BAT/AKART Appendices B-T

U-12



WHC-SD-W049H-ER-003, Rev. 0

U.2.5 BAT/AKART REPORT - DESCRIPTION OF ALTERNATIVES

In the BAT/AKART reports, Section 5 describes the attributes of each

alternative identified in Section 4. The description includes an estimated

effectiveness of constituent removal in terms of a treated water quality

attribute. Descriptions are also provided for the following attributes:

reliability, safety, process development status, ease of maintenance,

flexibility, permitting, interdependence, factors associated with secondary

waste, and cost.

For each alternative, the estimated resulting effluent constituent

concentrations are compared with effluent comparative levels described in

Section U.3. Decontamination factors (the ratio of the starting effluent

concentration to the treated effluent concentration) are provided for those

alternatives involving treatment. The decontamination factor in this context

reflects the removal efficiency of a given contaminant in the overall

treatment process. Toxic mass remaining in the effluent after application of

the alternative are calculated. The relative attributes of each alternative

are described in terms of a set of 10 attributes that collectively assess

suitability and performance. Each attribute is assigned a ranking of high or

best (3), medium (2), or low or worst (1). The following sections describe

the 10 attributes and the factors considered.

U.2.5.1 Treated Water Quality

A treated water quality ranking is assigned to each alternative to

quantify the environmental impact of the associated end-of-pipe water quality.

For an alternative that eliminates the stream or reduces the stream flow rate

to zero, there is no impact; thus, by definition, the treated water quality is

ranked high. Most alternatives, however, involve continuing discharge of

water. For ranking the water quality of those alternatives, it was necessary

to establish logical guidelines that distinguish among low, medium, and high

rankings. An attempt was made to correlate rinking of a given alternative

with the number of constituents whose projected mean effluent values can be
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expected to exceed the respective effluent comparative levels. That effort

yielded inconsistent results. For a few streams, numerous constituent means

would exceed effluent comparative levels by relatively small factors (i.e.,

stream mean divided by the respective effluent comparative level) of 1.1 to

10. For other streams, only one or two constituent means would exceed, but

the individual exceedances would comprise very large factors of 100 to 2,000.

- The guidelines chosen for ranking water quality are based on stream

toxicity. For each alternative, an effluent stream water quality ratio was

calculated by dividing the total annual toxic mass (lb/yr) by the flow rate

(gal/min). The ratio of 13 calculated for raw water was then selected as a

benchmark. The assumption was made that, in terms of satisfying the stringent

effluent comparative levels developed for this evaluation, raw water exhibits

medium water quality and, thus, deserves a medium ranking. After looking at

the range of individual stream toxicities, it seemed appropriate that streams

having water quality ratios within a range of approximately one order of

magnitude larger or smaller than raw water (i.e., 1 to 100) also should be

assigned a medium ranking. Streams with toxicities less than one were ranked

high while streams with toxicities greater than 100 were ranked low.

U.2.5.2 Reliability

Each BAT/AKART alternative presented in this report is ranked in terms

of'reliability. In industrial terms, assuming that a component or system is

usually able to meet most or all of its design requirements, reliability

becomes primarily a function of total operating efficiency (onstream factor).

An acceptable onstream factor implies that a procedure, an equipment

component, or a processing system is available during an acceptable percentage

of the time for use in meeting an associated operating objective.

In general, if an alternative incorporated features used commonly in

industrial applications, it was considered reliable. In other words,

equipment and/or systems that did not offer iiTherent reliability were not

given any serious consideration as the various alternatives were developed.
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Thus, the ranking of alternatives for a givvn stream was a matter of assessing

technology in one alternative in relation to that used in the others.

Generally, the current status alternatives described in the BAT/AKART

evaluations incorporate established equipment and/or procedures, meet their

functional requirements, have acceptable onstream factors, and warrant a high

ranking for reliability. Alternatives other than current status are defined

in terms of functional requirements along with procedures and/or equipment

required to achieve those requirements. Assessing reliability for these

alternatives required that each member of the ranking panel apply his own

general or specific knowledge of the particular procedures, equipment

components, and/or systems associated with an alternative to determine its

perceived degree of reliability.

In determining reliability, the engineers estimated or projected

relative factors associated with the frequency, duration, and/or complexity

anticipated in association with such items as: reliance on active or rotating

rather than passive or fixed equipment; nonroutine maintenance activity

required to maintain individual components or systems in operation and to

ensure that they satisfy their functional requirements; equipment adjustment

and calibration; nonroutine operator attention required to assess and verify

operating stability; sampling and laboratory analysis; and tracking and

interpreting analytical results. In addition and where appropriate,

reliability was judged in qualitative terms based on relevant industrial

experience. For example, centralizing control functions in one location

should logically add to the reliability of a system. Similarly, despite

rigorous application of initial and refresher training courses, alternatives

that incorporate equipment that would remain in standby mode for prolonged

periods of time (e.g., spent-catalyst handling systems) would theoretically

suffer in reliability from operators being unpracticed in routine application

of detailed operating procedures.
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U.2.5.3 Safety

The safety attribute represents a measure of the potential for an

alternative to experience accidents (e.g., liquid spills or vapor releases)

and to present undesirable operating and maintenance conditions that could

injure workers, compromise public health, and/or harm the environment. Simple

alternatives with minimal potentials in these categories were ranked high.

Complex alternatives incorporating multiple unit operations or requiring

frequent hands-on maintenance were ranked subjectively lower according to the

knowledge and experience of the panel members. The safety ranking assigned to

each alternative is based primarily on the perceptions of individual panel

members. However, within the array of alternatives for a given stream, it was

reasonably simple to rank the safety of one relative to the others.

Examples of componen.ts or features that would detract from overall

safety include: medium or high pressures associated with pumping liquids or

compressing gases; elevated temperatures associated with evaporation, spray

drying, or other thermal operations; frequent equipment access associated with

replacement of potentially contaminated materials such as saturated carbon or

plugged filter media; frequent grab sampling; incorporation of equipment

and/or instruments that would remain dormant for prolonged periods; and

production of secondary waste that might contain chemical or radioactive

contaminants in concentrated form.

U.2.5.4 Process Development Status

Process development status indicates the degree to which source controls

and treatment technologies have been developed. Typically, an alternative was

assigned a high ranking if it incorporates technologies or controls that have

been demonstrated to be effective during successful, long-term application in

industrial service at the Hanford Site or elsewhere. Where appropriate, the

term effectiveness includes consideration of the level of treatment provided

as well as the reproducibility of treatment results.

2-28-92 Bases for BAT/AKART Appendices B-T

U-16



WHC-SD-W049H-ER-003, Rev. 0

The screening process in Section U.6 eliminated emerging, unproven, and

inappropriate technologies from further consideration in the evaluation of

alternatives. Therefore, ranking this attribute for alternatives developed

for a given waste stream involved appraising the relative extent and success

of process development associated with technologies employed in the 
individual

alternatives. In assigning the rankings, the panel of engineers relied on a

number of factors including their experience with various industrial

applications and information generated by relevant, industrial treatability

tests.

U.2.5.5 Ease of Maintenance

The ease of maintenance rankings represent a measurement of the

difficulty, frequency, complexity, and time required to maintain equipment.

An alternative that can be maintained quickly, infrequently, without

subjecting maintenance personnel to strenuous work environments, and without

requiring highly-specialized training for maintenance personnel was given 
a

high rating.

Examples of factors considered in distinguishing between medium and low

safety rankings for individual alternatives include: the presence of inline

monitoring technologies known to require frequent calibration; the presence of

high concentrations of suspended or dissolved solids which could contribute 
to

equipment plugging or corrosion; the incorporation of equipment that 
would be

operated periodically rather than continuously; a reliance on unit 
operations

that are relatively difficult to maintain in a radioactive environment; and

the need for routine cleaning to remove material build-up from internal

equipment surfaces.

U.2.5.6 Flexibility

The flexibility ranking assigned to a given alternative represents a

measurement of the ability of the alternative to accommodate the range of
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operating conditions anticipated for individual sources, the stream, and/or

the overall generating facility. An alternative that can accommodate the

anticipated range of flow rates, constituent concentrations, and temperatures

is given a high ranking for flexibility.

In assessing the flexibility of individual alternatives, the panel of

engineers considered such factors as: the presence of equalization volume to

dampen potential spikes in various stream characteristics; the availability of

online instrumentation to monitor constituents at the high level of

sensitivity required to demonstrate compliance with potential permit limits;

the susceptibility of the alternative to potential upsets associated with

nonprocess events such as algae bloom in storage basins; and the ability to

accommodate future changes in facility operating conditions.

U.2.5.7 Permitting

In addition to considering the projected combined stream characteristics

and the proposed operating equipment and techniques associated with the

Treated Effluent Disposal Facility, the permitting process for Project W-049H

will likely consider the merits of controls and/or technologies selected for

application to individual facility wastewater streams. The permitting

attribute is primarily a measure of the probable impact of each alternative on

the overall process of obtaining regulatory approval for Project W-049H.

Significant components of that process include anticipated cost, complexity,

scheduling, and severity of any limits imposed by a final permit. Generally,

alternatives which eliminate a stream or reduce its flow rate to zero are

expected to have little or no impact on the permitting process. Thus, they

were given a high ranking.

For most of the other alternatives, the permitting impact is expected to

be primarily a function of treated water quality. In other words, an

alternative that would discharge effluent meeting all of the stringent

effluent comparative levels developed for this evaluation would facilitate the

overall permitting process and merit a high ranking. Conversely, an
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alternative that projects several effluent comparative level exceedances of

substantial magnitude would likely complicate the process and 
merit a medium

or low ranking. Certain alternatives promise excellent treated water quality

but incorporate features that would likely complicate the overall permitting

process. For example, items such as permitting secondary 
waste disposal at

existing facilities, converting existing equipment from standby to operating

mode to facilitate on-site treatment of off-normal waste, adding new septic

system capacity, or routing storm water into existing 
septic systems could

involve substantial, additional permitting time, cost, and complexity.

Ranking these alternatives required application of professional 
judgment based

on past experience with the regulatory process.

U.2.5.8 Interdependence

Many of the alternatives include elements which require 
ongoing

interaction between the facility that generates the waste 
stream and one or

more other facilities located on the Hanford site or offsite. 
Interdependence

is a measure of the degree to which an alternative would depend 
on the

availability and performance of these other facilities to 
meet its functional

requirements. An alternative that relies on few other organizations,

facilities, and systems for successful operation is given a 
high ranking. For

example, an alternative that eliminates the waste 
stream or reduces its flow

to zero typically entails little or no interdependence and 
is ranked high for

this attribute.

Most of the alternatives involve continued effluent discharge 
and

exhibit some degree of interdependence. Of these alternatives, the only

interdependence for many is a requirement that the Treated Effluent Disposal

Facility included in Project W-049H be available to provide reliable waste

collection and discharge. Because the facility is envisioned primarily as a

passive system, that degree of interdependence would still 
support a high

ranking.
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For other alternatives, various requirements, separately or in

combination, would increase interdependence to significant levels and justify

medium or low rankings for this attribute. Examples of these requirements

could include reliance on Hanford Site or offsite organizations or facilities

for providing: replacement of cribs plugged by suspended solids (for current

status alternatives); diagnosis and repair of highly-specialized equipment;

analytical laboratory results prior to release of treated waste; and interim

storage, treatment, and/or final disposal of secondary wastes. In ranking the

interdependence of these alternatives, the panel of engineers applied

professional judgment based on factors including knowledge of process options

available to the generating facilities, knowledge of various Hanford Site

waste-handling facilities and practices, and relevant industrial experience.

U.2.5.9 Secondary Waste

This attribute pertains to the quantity and characteristics projected

for any secondary waste streams produced by the various alternatives.

Examples of secondary wastes would include used equipment, exhausted

processing media, and liquid waste concentrates. Many of the alternatives

would generate no secondary waste and were automatically assigned a high

ranking. Others would produce nonhazardous or low-level radioactive waste

which could be accommodated by existing Hanford Site waste disposal facilities

employing established procedures. In distinguishing between a medium and a

high ranking for these alternatives, the quantity and type of secondary waste

was considered in terms of overall environmental impact.

In estimating solid secondary waste volume, certain simplifying

assumptions were made. First, the total mass removed by treatment units was

calculated. That number was multiplied by a factor of 20 to account for the

mass of the removal media (e.g., ion-exchange resin, GAC, filter, cartridges).

The total mass was then divided by an assumed bulk density.of 70 lb/ft3 to

obtain an estimated volume.
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Generally, alternatives received low rankings if they were expected to

produce secondary waste in more troublesome forms (e.g., dangerous waste as

defined by the Washington State Department of Ecology [Ecology], radioactive

mixed waste). These low rankings penalized alternatives having potentially

more serious environmental impact. The cost of secondary waste disposal is

considered as a component of the overall cost as described in Section U.2.5.10

and, thus, was not considered as a factor in ranking the secondary waste

attribute.

U.2.5.10 Cost

The cost attribute is a measure of the expenditures required to install,

operate, and maintain a given alternative. As baselines, the current status

alternatives were assigned a cost of zero and a high cost ranking. The

challenge faced by the ranking panel was to establish logical guidelines that

distinguish among high, medium, and low rankings for alternatives other than

current status. An early attempt to correlate cost rankings using the ratios

obtained by dividing rough-order-of-magnitude installed cost estimates by

annual quantity of toxic mass removed yielded potentially useful results.

Logically, alternatives with lower ratios should receive higher rankings.

However, that method failed to account for operating costs which could be

substantial, especially for alternatives expected to incur significant,

ongoing secondary waste disposal costs. To account for those costs, the

algebraic method described in Section U.7 was applied to calculate an

equivalent uniform annualized cost for each alternative. Still, the problem

of distinguishing among high, medium, and low rankings remained.

An overview of the revised ratios (dollars per toxic pound removed)

based on equivalent uniform annualized cost values showed that end-of-pipe

treatment alternatives consistently displayed higher ratios. In most cases,

the incremental improvement in water quality expected from end-of-pipe

treatment did not appear to warrant the extra cost. Thus, the general range

of ratios for these alternatives was used to bstablish a guideline that a

ratio in excess of $1,000 per toxic pound removed deserved a low cost ranking.
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On the other end of the scale, it was assumed that the decisions to proceed

with planned source controls in a number of the waste generating facilities

were based on sound professional judgment and good engineering practice.

Those decisions indicated that the ratios associated with planned source

controls were generally reasonable. Therefore, these ratios were used to

establish a guideline that a ratio less than $100 per toxic pound removed

would merit a high cost ranking. Ratios falling between $100 and $1,000 per

toxic pound removed received medium rankings. It should be noted that these

guidelines were not applicable in every case.

U.2.6 BAT/AKART REPORT - EVALUATION OF ALTERNATIVES

. In a typical BAT/AKART appendix, Section 6 describes the method of

evaluating the alternatives identified and described in Sections 4 and 5. The

evaluation is based on weightings and the ratings of the 10 attributes of each

alternative. A weighted criteria approach was adopted for the evaluation

because most of the attributes are difficult to quantify and score. The

weighted criteria approach employs an independent evaluation of the

attributes by members of a panel of engineers having relevant experience. The

panel selected for this evaluation included the following engineers employed

by Ebasco Environmental:

* Dale Gabel, P. E.
* Matthew Haass, P. E.

* David Johnson, P. E.

* Daniel McCarthy, P. E.

* Brian Peters, P. E.

* Michael Smith

* Derrel Triplett, P. E.

* Fliegle Walters, P. E.

Each of the 10 attributes, with the exception of cost, can be evaluated

on the basis of information provided in Section U.2.5 of this appendix. To

aid in evaluating the cost attribute, the installed cost of each alternative
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is estimated using the costing approach described in Section U.7 of this

appendix. This costing approach is based on: 1) the costs inferred from the

winning proposal for the Hanford Project C-018H wastewater treatment facility;

2) Hanford experience in costing various types of source control installations

and process modifications; and 3) industry-based algorithms for scaling costs

as functions of water treatment rates.

- The cost-effectiveness of each alternative is determined by dividing the

estimated equivalent uniform annualized cost by the annual toxic pounds

removed by the alternative. The number of toxic pounds removed by the

alternative is the simple difference in the toxic pounds calculated to remain

in the stream and the toxic pounds that exist in the current status stream.

In selected cases, the difference is determined after planned source controls

have been implemented or when such changes will be made regardless of the

BAT/AKART selection process.

The installed cost, cost-effectiveness, and costs for secondary waste

disposal (Section U.2.5) are all considered in scoring the cost attribute.

The evaluation process was initiated by establishing the relative

importance of each of the 10 attributes on a scale of 1 to 10. Weighting

factors were assigned to each attribute during a meeting of the panel

participants. The assigned weighting factors for each of the 10 attributes

are provided in Table U.2-2.

With the exception of permitting and interdependence these are the same

weighting factors as those used in the BAT/AKART evaluation for Project C-018

(WHC 1991b). These weighting factors were deemed appropriate because: 1) the

characteristics of the wastewater associated with Project C-018H are similar

to those of the wastewater streams addressed in this report and 2) the

BAT/AKART selected for Project C-018H using these weighting factors has been

accepted by Ecology for construction at the Hanford Site. -In this report,

weighting factors of 9 and 5 were assigned to permitting and interdependence,

respectively. Those two attributes were not considered independently in WHC

1991b. These weightings reflected the panel's view of the relative importance
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Table U.2.2. Weighting Factors for BAT/AKART Evaluation Attributes.

Attribute

Water Quality

Reliability

Safety

Process Development Status

Ease of Maintenance

Flexibility

Permitting

Interdependence

Secondary Waste

Cost

Weighting Factor

10

10

10

10

7

8

9

5

9

7

of these attributes to the other eight attributes.

After the attributes were weighted, the panel members independently

reviewed the descriptions and preliminary evaluations of attributes prepared

by the various appendix authors. Both the preliminary and final evaluations

were based on the relative merits of the alternative attributes and were

scored as follows: high or best (3), medium (2), low or worst (1). If the

merits of a specific attribute being evaluated for an alternative were similar

to 'those of the other alternatives and were viewed as attractive, each of the

alternatives was scored "3" for the specific attribute. Conversely, if the

attribute for each alternative was viewed negatively, each attribute was

scored "1." The panel's average score for an alternative attribute, rounded

to the nearest whole integer, was selected as the final score. This score was

multiplied by the attribute's weighting factor. The resulting products for

the 10 attributes were summed to yield an overall score for the alternative.

The alternative with the highest overall score was selected as BAT/AKART.
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U.2.7 BAT/AKART REPORT - SELECTED WASTEWATER TECHNOLOGY ALTERNATIVE

Section 7 of the BAT/AKART reports contains detailed information on the

alternative selected as BAT/AKART. Detailed information is provided on design

parameters, ability to meet effluent comparative levels, personnel training

requirements, relationship to existing facilities, system uncertainties,

committed future plans, and Washington State Environmental Policy Act of 1971

(SEPA)/National Environmental Policy Act of 1969 (NEPA) compliance.

Information on design parameters includes typical sizes, quantities,

and/or specifications for the various unit operations and process changes that

comprise the selected alternative. Unique characteristics of each unit

operation or process change are also described. A summary statement regarding

the projected ability of the alternative to meet the effluent comparative

levels is provided. The specific constituents of the waste stream exceeding

the effluent comparative levels after the application of the BAT/AKART, if

any, are listed.

Operation and maintenance requirements including personnel training and

certification, operational crew size, shift length, and number of supervisors

required for each shift are discussed, if applicable. Each BAT/AKART system

will operate in an environment that usually interfaces with other waste

treatment systems. All interactions between these existing waste management

systems and the proposed BAT/AKART system are described in sufficient detail

to express and explain the nature and purpose of each waste system interface.

Uncertainties associated with the treatment system are outlined and

discussed. These uncertainties may stem from many areas including waste

stream flow variation, constituent concentration variation, operation changes,

and process changes.

All known future activities that will impact the waste management system

are described to communicate the nature and type of impact expected from these

activities. The NEPA/SEPA compliance issues associated with each individual

BAT/AKART selection is addressed.
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U.2.8 BAT/AKART REPORT - PROJECT IMPLEMENTATION

A schedule for the design and construction activities associated with

the implementation of the selected BAT/AKART at each generator facility is

presented in Section 8 of each BAT/AKART report. Each BAT/AKART system has a

unique set of conditions that must be considered during the design and

construction phase. This set of initial conditions combined with the logical

sequence of activities necessary to design and construct the waste management

system provide the framework for each project schedule.

After the description and outline of the primary assumptions for the

project, a bar chart schedule with all applicable project milestones is

provided. The set of project milestones would include any key activities

required for the design, construction, and implementation of the project.

These activities will include source control procedures and tasks, .fabrication

and installation of primary treatment unit processes, and fabrication and

installation of any equipment necessary to manage and dispose of secondary

wastes generated by the primary treatment system.

U.2.9 BAT/AKART REPORT - PROFESSIONAL ENGINEERING ASSESSMENT

Section 9 of each BAT/AKART report provides a professional engineering

assessment of all methods, procedures, equipment, processes, and activities

associated with selection and implementation of the selected BAT/AKART

alternative. The assessment is divided into three parts: evaluation

procedure, appropriate technologies, and project implementation.

The professional engineering assessment of the BAT/AKART evaluation

procedure includes comments and statements assessing the appropriateness and

thoroughness of the general BAT/AKART procedure as presented by the DOE.

Further, statements and comments regarding the application-of this BAT/AKART

selection process by professional environmental scientists and professional

engineers to each specific waste stream are iicluded. These statements

confirm peer review at each decision point, comment on the engineering
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justification for all recommended BAT/AKART-procedures, and confirm that

extensive scientific and engineering data from the literature, other similar

installations, and other sources were appropriately incorporated into the

BAT/AKART selection process.

The professional engineering assessment of the selected technologies

includes comments and statements which consider the probability for success

for each technology type. These statements are based on the ability of the

process or group of processes to meet all of the necessary design requirements

including, regulatory requirements, permit requirements, and other important

project objectives associated with the stream and the waste management process

and effluent stream.

The last part of the professional engineering assessment includes

comments and statements regarding the ability of the selected technology to be

implemented in a manner and time frame that accommodates known and anticipated

organizational and regulatory milestones and deadlines associated with each

wastewater stream and with Project W-049H.

U.2.10 BAT/AKART REPORT - REFERENCES

Each BAT/AKART report appendix has a reference section for literature

cited. References cited in this appendix are listed in Section U.8.
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U.3.0 EFFLUENT COMPARATIVE LEVELS

Potentially applicable regulatory standards and criteria are a basis for

identifying constituents in the waste streams that may require reduction in

concentration to permit discharge to the soil column. A set of regulatory

standards and criteria was developed under Project C-018H as an aid in

identifying constituents in the associated wastewater that may require

treatment (WHC 1991a). In this engineering report an assumption was made that

soil column disposal is the only option being discussed; however, the final

decision regarding a disposal site has not been made. Effluent comparative

levels were developed for various constituents based primarily on soil column

disposal.

The effluent comparative levels presented in this section are used in

conjunction with toxic mass removed to measure the effectiveness of the

BAT/AKART alternatives for each waste stream. Thus, the effectiveness of a

BAT/AKART alternative to meet the effluent comparative levels is only a

portion of 1 attribute of 10 used to select BAT/AKART.

The effluent comparative levels in Table U.3-1 are derived by guidance

from Ecology (Ecology 1991). This guidance is as follows: first, determine

whether a constituent is listed under the applicable regulation for disposal

(i.e., to ground or to river), and second, if the applicable regulation does

not list a constituent, then take the most stringent value from the other

regulations listed below. However, the Project W-049H permit conditions will

be negotiated during the design of the project. The applicable regulation for

soil column disposal is Chapter 173-200 WAC Water Quality Standards for Ground

Waters of the State of Washington. Other regulations and criteria used are as

follows:

* Safe Drinking Water Act primary maximum contaminant levels

(PMCLs), secondary maximum contaminant levels (SMCLs), and maximum

contaminant level goals (MCLGs).
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Table U.3-1. Effluent Comparative Levels for Constituents Present in
200 Area Wastewater Streams (ppb unless otherwise noted). (sheet 1 of 5)

Effluent
Comparative

Constituents Levels

Organics

.............................

Acetophenone 10

9, 10-Anthracernedi one

Benzaldehyde

Benzyl alcohol 20

Bis(2-ethylhexyl) phthalate 6

1-Butanol .5,000

2-Butoxyethanol

-Butyltd hydroytolu.. en e

Butylbenzyl phthalate 17

Caffeine

2-choloronaphthalene 10

2,4-Dimethyl -1-decene

Di-n-octyl phthalate 17

1-Dodecene

2-Ethyl -hxa - .

Heneicosane
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Table U.3-1. Effluent Comparative Levels for Constituents Present in

200 Area Wastewater Streams (ppb unless otherwise noted). (sheet 2 of 5)

Effluent
Comparative

Constituents Levels

2-Hexanone 50

Hydrazine 0.03

....-..Me'th''xymeJ"'tha...aR i ....

Phenanthrene 7

Phenol -39

Tetrachloromethane 0.3

Trichloromethane (choloform) 6

Unknown

Unknown aliphatic HC

Unknown amide

Unknown hydrocarbon

Inorga ics

Aluminum 50

Ammoni a 1,300

Arsenic 0.05

Barium 1,000

Baron.

Cadmium 10

Calcium

Chloride 250,000

Chromi ur 50

Copper 1,000

.Cyanie . .5.2
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Table U.3-1. Effluent Comparative Leve-is for Constituents Present in
200 Area Wastewater Streams (ppb unless otherwise noted). (sheet 3 of 5)

Effluent
Comparative

Constituents Levels

Fluoride 2,000

Iron 300

e ad ..

Lithium

:Magnesi ur

Manganese 50

Nickel 100

Nitrate (as NO3) 44,000

Phosphate

Potassium

Selenium 10

SiliCOnl

Silver 50

Sodium

Strontium

Sulfate .. 250,000

Sulfide 14,000

Thallium . .0.5

Titanium

Uranium 59.

Vanadiurn 40

Zinc 5,000
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Table U.3-1. Effluent Comparative Levels for Constituents Present in

200 Area Wastewater Streams (ppb unless otherwise noted). (sheet 4 of 5)

Effluent
Comparative

Constituents Levels

Radi onucides (pCi /L)

Al pha Acivty1.2

Am-241 1.2

Beta Activity 40

Cm-242 40

C-58 1, 600

Co-60 200

Cs-i34 80

Cs-137 120

C-14 2, 800

Eu-154

H-3

K-40

Pu- 238

Pu-239/240

Radium Total.

Sr-90

11-234
U-235

11-238

800

80,000

280

1. 6

1.2
4.

40

20
24

24
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Table U.3-1. Effluent Comparative Levels for Constituents Present in
200 Area Wastewater Streams (ppb unless otherwise noted). (sheet 5 of 5)

Constituents

Effluent
Comparative

Levels

Miscel1aneous Parameters

Suspended Solids

Total Dissolved Solids 500,000

Total Organic Carbon

Total Carbon

Total 1rganic Halides (as Cl)

[1) Post BAT/AKART concentration exceeds effluent comparative 
level.
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* Land disposal restrictions, 40 CFR 268.41 and 40 CFR 268.43

(RCRA 1976).

* One tenth of the purgewater collected criteria values as

stipulated in Table 1, "Strategy for Handling and Disposing of

Purgewater at the Hanford Site," (90-ERB-076).

Health-based limits, as stated in Docket Report on Health-Based

Levels and Solubilities Used in the Evaluation of Delisting

Petitions submitted under 40 CFR 260.00 and 260.22, written by

Science Applications International Corporation, prepared under

U.S. Environmental Protection Agency (EPA) contract No. 68-W9-0091

for the EPA, Washington, D.C. (November 1989) or the practical

quantification limit as listed in 40 CFR 264, Appendix IX,

whichever is greater.

There are several exceptions to the procedure described above for

deriving effluent comparative levels. The exceptions are:

* Four percent of the ingested water derived concentration

guidelines reported in DOE Order 5400.5.

* Ammonia, fluoride, trichloromethane, total alpha, and total beta

effluent comparative levels are based on limits developed for

Project C-018H (WHC 1991a). Ammonia is the water quality standard

for surface waters of WAC 173-201, fluoride level is the secondary

maximum contaminant level, trichloromethane is a health-based

limit, total alpha and total beta are based on four percent of the

derived concentration guideline for Pu-239 and Sr-90,

respectively.

* Beryllium is based on the practical quantification limit as

defined in 40 CFR 264, Appendix IX.
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U.4.0 WASTE STREAM-T-OXIC MASS

In the course of applying source control and/or end-of-pipe treatment to

a waste stream, each of the alternatives removes 
quantities of harmless

constituents along with toxic constituents. An assessment of treated water

quality requires emphasis on the capacity of 
an alternative to remove toxicity

rather than on its ability to remove bulk quantities 
of constituents. In

other words, it is desirable to know the overall toxicity of constituents

removed so that the effectiveness of each alternative 
is not simply a measure

of total pounds of material removed.

To that end, an algebraic toxic weighting factor 
(TWF) has been

developed for each toxic constituent present in the effluent. The toxic

weighting factors shown in Tables U.4-1 and U.4-2 are equivalency factors that

reflect the relative toxicity of various constituents.

The product obtained by multiplying the mass 
of a constituent removed

from the stream by the appropriate toxic weighting 
factor is a measure of the

amount of toxicity removed. Comparing the sum of those products for one

alternative with corresponding sums for the other 
alternatives is a means of

ranking the alternatives in terms of treated water quality.

Any organic or inorganic constituent is considered toxic if the EPA has

established water quality criteria (WQC) for protection of human health,

protection of fresh water aquatic species 
from chronic exposures, or both

(EPA 1991, 40 CFR 131). In addition, for the purposes of this report, 
all

radionuclides are considered toxic constituents. 
The toxic weighting factors

for organic and inorganic constituents were calculated 
from the EPA water

quality criteria using the following equation 
as specified in the BAT guidance

document (WHC 1988a):

7F 5.6 + 5.6

WQCg WQCch

where WQChh is the human health cr-iterion for consumption of water

and organisms at a 106 carcinogen risk level 
and WQC, is the

2-28-92 
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criterion for chronic exposure of fresh water species both terms

in parts per billion (ppb).

The toxic weighting factors for the radionuclides were calculated based

on the definition provided for deleterious concentrations of radionuclides in

surface waters in Chapter 246-221-290 WAC. That definition identifies

deleterious concentrations as those that exceed one percent of certain values

specified in the Code of Federal Regulations (10 CFR 20 Appendix B). The

values in Chapter 246-221-290 WAC were converted from pCi/L to ppb for use in

the equation above using specific activity factors for the individual species,

as shown on Table U.4-2. The specific activities were calculated- using

methods defined in Nuclear Chemical Engineering, (Benedict et al 1981).

Concentration limits of radionuclides in Table U.4-2 were quantified in units

of ppb, derived from the specific activity values having units of Curies per

gram (Ci/g). The specific activity values were multiplied by the 1% of the

deleterious concentrations obtained from WAC 246-221-290 and by unit

conversion factors to obtain the mass concentration in units of ppb.

A general calculation and a sample calculation for strontium-90 follow:

General Calculation:

1% x WAC Standard( pCi/mL) x 10' (yg/g) x 103 (mL/L) - Concentration Limit (pg/g or ppb)
Specific Activity(Ci/g) x 10' (pCi/CI)

TWF - 5.6/Concentration Limit (ppb)

Strontium-90 Calculations:

0.01 x 3. 0 x 10-7 (pCi/mL) x 1O'(ttg/g) x 10 3 (mL/L) . 2.13 x 10-8 ppb
141(Ci/g) x 10'(pci/Ci)

TWF - 5.6/2.13 x 10-8 - 2.63 x 108

The resulting toxic weighting factors were used to calculate the pounds

of toxic material removed per year by each alternative.
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Table U.4-1. Toxic Weighting-Pactors - Chemicals.

-Water Quality Criteria [11
WQC (hh) WQC (chr)

Human Health Fresh Water Toxic

(water and organisms) Chronic Exposure [21 Weighting

Constituent (ppb) (ppb) Factor (31

ORGANICS 3.11E+00
Bis(2-ethylhexYl) phthalate 1.8 3.87E-03
Butylbenzyl phthalate 3,000 3.29E-03
2-chloronaphthalene 1,700 1.19E+00
Dichloromethane 4.7 1.81E-03
Ethyl benzene 3,100 2.OOE+03
Phenanthren 21000 2.67E-04
Phenol 20 2.24E+01
Tetrachloromethane 0.25 22E0

Trichloromethane 5.7 9.82E-01

INORGANICS 87 6.44E-02
Aluminum
Ammonia 41 0.018 190 3.11E+02
Arsenic 1.000 5.60E-03
Barium 0.0077 7.27E +02
Beryllium 750 7.47E-03
Boron 16 1.1 5.44E+00
Cadmium 230,000 2.43E-05
Chloride 170 11 5.42E-01
Chromium 1300 12 4.67E-01
Copper 700 5.2 1.08E+00
Cyanide 300 1,000 2.43E-02
Iron 50 3.2 1.86E+00
Lead 30 1.87E-01
Manganese 0.14 0.012 5.07E+02
Mercury 610 160 4.42E-02
Nickel 44,300 1.26E-04
Nitrate 100 5 1.18E+00
Selenium 105 5.33E-02
Silver 2 2.80E+00
Sulfide 1.7 3.29E+00
Thallium 110 5.09E-02
Zinc

N11 Water Quality Criteria are the most current data as published by the EPA in the Federal Register,

Vol 56, No 223, Tuesday, November 19, 1991, pp 58420-58478.
Data for barium, boron, chloride, iron, manganese, nitrate, and sulfide were not published in

this Federal Register. For these components, data were obtained from the EPA Region IV Table of

"304(a) Criteria and Related Information," January 1991 update.

[21 Fresh water criteria for Cadmium, Copper, Lead, Nickel, Silver, and Zinc are hardness-dependent.

The values shown assume a total hardness of 100 mg/L.

[31 The Toxic Weighting Factor is equal to 5.6/WQC (hh) + 5.6/WQC (chr).

[41 Criteria are pH and temperature dependant. See document 54 FR, 19227.
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Table U.4-2. Toxic Weighting Factors - Radionuclides.

1% of Limit
Specific Limit from WAC from WAC Toxic
Activity 246-221-290 246-221-290 Weighting

Constituent (Ci/gm) (uCi/ml) (ppb) Factor 111

RADIONUCLIDES
Total Alpha Activity [21
Am-241
Total Beta Activity 13]
Ce-1 44
Cm-242
Cm-244
Co-58
Co-60
Cs-1 34
Cs-137
C-1 4
Eu-1 54
Eu-155
H-3
1-129
Mn-54
Na-22
Pb-210
Pu-238
Pu-239/240 14]
Radium Total 151
Ra-226
Ra-228
Ru-106
Sr-90
Th-228
Th-232
Total Uranium [61
U-234
U-235
U-238

6.129E-02
3.238E+00
1.414E+02
3.183E+03
3.307E+03
8.323E+01
3.158E+04
1.133E+03
1.301E+03
8.632E+01
4.456E+00
1.451E+02
1.274E+03
9.668E+03
1.630E-04

7.975E+03
6.245E+03
8.107E+01
1.746E+01
2.263E-01
9.886E-01
9.886E-01

2.717E+02
3.356E+03
1.414E+02
8.195E+02
1.093E-07
3.351E-07
6.184E-03
2.142E-06
3.330E-07

5E-06
4E-06
3E-07
1E-05
2E-05
7E-06
1 E-04
5E-05
9E-06
2E-05
8E-04
2E-05
2E-04
3E-03
6E-08
1 E-04
4E-05
1E-07
5E-06
3E-06
3E-08
3E-08
3E-08
1E-05
3E-07
7E-06
2E-06
3E-05
3E-05
3E-05
4E-05

8.1 7E-04
1.24E-05
2.13E-08
3.15E-08
6.06E-08
8.43E-07
3.17E-08
4.42E-07
6.93E-08
2.32E-06
1.80E-03
1.38E-06
1.57E-06
3.11 E-06
3.69E-03
1.26E-07
6.42E-08
1.24E-08
2.87E-06
1.33E-04
3.04E-07
3.04E-07
1.11E-09
2.99E-08
2.13E-08
8.56E-08

1.83E+02
8.97E+02
4.86E-02
1.40E+02
1.20E+03

6.85E+03
4.53E+05
2.63E+08
1.78E+08
9.24E+07
6.65E+06
1.77E+08
1.27E+07
8.08E+07
2.41E+06
3.11E+03
4.06E+06
3.56E+06
1.80E+06
1.52E+03
4.46E+07
8.73E+07
4.53E+08
1.95E+06
4.22E +04
1.84E+07
1.84E+07
5.06E+09
1.88E+08
2.63E+08
6.54E+07
3.05E-02
6.24E-03

1.15E+02
3.99E-02
4.65E-03

Notes:
[1] Toxic Weighting Factor is equal to 5.6/(1% of the WAC 246-221-290 limit in ppb).
[21 Total alpha activity is modeled as Pu-239.
[3] Total beta activity is modeled as Sr-90.
[4] Plutonium-239/240 is modeled as plutonium-240.
[51 Total radium is modeled as radium-226.
[6] Total uranium is modeled as natural uranium.
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U.5.0 ALTERNATIVES EVALUATION METHODOLOGY

This section describes the procedure used in Appendices B through 
T to

identify treatment alternatives and then to select a preferred 
alternative as

BAT/AKART for the individual wastewater streams.

U.5.1 BEST AVAILABLE TECHNOLOGY PROCEDURE

The DOE has established a procedure for determining BAT for 
Hanford Site

wastewater streams (WHC 1988a). The procedure incorporates the flexibility

necessary to support determination of BAT without limiting the variety or

concentrations of individual contaminant species. Ecology has indicated that

it will accept the treatment selection procedures in the Hanford BAT guidance

document, but will reserve the right to determine what constitutes BAT in its

evaluation of AKART methods in WAC 173-216 (Ecology 1990). Ecology will also

accept DOE's cost effectiveness method for evaluating 
BAT alternatives as a

tool.

Many of the Hanford Site wastewater streams and their contributing

sources are unique in terms of the combination of contaminant species 
and

associated concentrations. Hence, the approach to selecting BAT/AKART for

treatment of those streams must include consideration and evaluation 
of a

large number of related components.

In general, federal and state regulations do not explicitly identify

effluent treatment levels necessary for Hanford Site wastewater 
streams.

Regulations do establish ambient water quality criteria 
in receiving surface

waters for assessing treatment systems and treated effluent levels. The water

quality criteria can be used to identify parameters 
of interest in a waste

stream that may adversely affect aquatic species and humans 
using the surface

water. The technology identification process must include consideration 
of

the ability of candidate BAT/AKART systems to remove or 
treat the parameters

of interest effectively.
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For certain industrial processes, federal and state agencies provide

guidance for selecting BAT/AKART for treating certain liquid wastes. This

type of guidance applies directly to some Hanford Site effluents. For

example, 40 CFR 423, Environmental Protection Agency Effluent Guidelines and

Standards for Steam Electric Power Generating, applies to boiler blowdown and

steam condensate, wet scrubber air pollution control systems, ion exchange

water treatment systems, water treatment evaporator blowdown, related

laboratory and sampling streams, and cooling tower blowdown. These effluents

are discharged by the 284-W Power Plant.

Where no applicable effluent guidelines exist, the next step in the

procedure requires identifying and evaluating treatment methods or

technologies that are either being applied successfully, or have been approved-

for application, in treating streams that exhibit constituent characteristics

similar to those of the specific Hanford Site stream or source.

The resulting BAT/AKART selection process relies heavily on the

existence of treatment systems that can be adapted for use at the Hanford

Site. However, the adaptation process is complicated by the fact that Hanford

Site streams.typically display unique constituent characteristics. For

example, various industries have used a wide range of technologies to treat

organic constituents successfully. However, the dissolved solids and

radionuclides commonly found in Hanford Site streams, in combination with

organic constituents, precludes simple application or adaptation of those

technologies. For example, dissolved ammonia may cause gassing problems and

the presence of radionuclides may limit the types of maintenance that can be

performed. Furthermore, the removal efficiencies of certain technologies that

are effective in treating a given contaminant are often reduced by the

presence of other constituents in the stream. Therefore, treatment of a

typical Hanford Site wastewater stream requires developing a sequential system

of carefully considered treatment technologies.

For streams in which no applicable effluent limits exist, an important

additional constraint in BAT/AKART selection is the case-by-case application

by regulators of an evaluation technique known as best professional judgment
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(BPJ) to establish effluent limitations. According to the EPA, best

professional judgment is "the highest quality technical 
opinion developed by a

permit writer after consideration of all reasonably available and pertinent

data or information." Existing regulatory criteria identify key best

professional judgment considerations including engineering 
feasibilities,

environmental objectives, and economic realities. The Clean Water Act (Water

Pollution Control Act of 1972) and recent EPA training manuals (EPA 
1986,

1981a, 1981b) provide regulators with additional guidance for striking a

balance among competing considerations for ensuring consistency 
in application

among similar cases and for avoiding arbitrary 
decisions.

The BAT selection process utilized for Hanford Site wastewaters 
involves

a five-step procedure summarized by the following actions:

1. Wastewater characterization

2. Effluent guidelines evaluation

3. Technology transfer evaluation

4. Treatability studies

5. Generic treatment systems.

A schematic illustrating the implementation of these 
steps is shown in

Figure U.5-1. Sections U.5.1.1 through U.5.1.5 provide a discussion 
of each

of these steps.

U.5.1.1 Wastewater Characterization

The first step in the BAT selection procedure is to characterize the

effluent wastewater stream. Characterization consists of identifying and

quantifying the physical and chemical parameters of the stream as well as

quantifying the flow characteristics of the 
stream.

Comparing the characterization data with applicable 
or relevant effluent

limits provides an indication of the extent of treatment 
potentially required

for specific constituents or parameters. In this evaluation, the comparisons
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STEP2

Effluent Aplicable BAT/AKART Determined
Guidelines Method

STEP 3

Technology pplicable BAT/AKART Determined
Transfer Method

~STEP 4
ApplicableTreatability i BAT/AKART Determined

Studies Method

STEP:S

Generic Treatment
Systems Method

IIF

BAT/AKART Determined

Figure U.5-1. BAT/AKART Determination Process.
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are made to the set of effluent comparative-levels derived in Section U.3.0.

Where treatment is indicated, the categories and concentrations of those

parameters guide the subsequent search for source controls and/or treatment

processes that can provide the necessary reduction in concentration for

constituents of concern.

The stream flow characteristics determine the capacity and configuration

of- treatment equipment. The maximum design flow rate, combined with

provisions for standby equipment, establishes the total treatment capacity

requirement. For certain process technologies, typical operating procedures

or a minimum design flow rate dictate that the total treatment capacity be

subdivided into parallel modules to accommodate equipment maintenance or to

obtain effective treatment during periods of reduced flow. In addition, many

systems are designed to treat combinations of streams having independently

variable flow rates and/or constituent concentrations. Those systems often

include a means of damping (or equalizing) fluctuations in flow and

concentration to sustain consistent and effective treatment.

U.5.1.2 Effluent Guidelines Method

BAT/AKART can be established by the effluent guidelines method if a

Hanford Site process closely matches a subactivity regulated under federal and

state industrial source effluent guidelines. These guidelines have been

established for about 50 industrial source categories under the Clean Water

Act (Water Pollution Control Act of 1972). They establish BAT/AKART using

technology-based limits for each of the source categories.

The guidelines pertinent to steam generation at the 284-W Power Plant

may offer sufficient justification for BAT/AKART selection. Although their

applicability to Hanford is very limited, the various standards and criteria

may offer guidance in the development and evaluation of alternatives in the

subsequent BAT/AKART selection steps. The effluent comparative levels in

Section U.3 present numerical values that serve as a basis for identifying

constituents that may require treatment.
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U.5.1.3 Technology Transfer Method -

The technology transfer method can determine BAT/AKART for a Hanford

Site waste stream if a comparable waste stream that has been successfully

treated can be identified at another municipal, industrial, or federal

facility. Establishing BAT/AKART by this method entails surveying comparable

wastewater streams and associated BAT/AKART treatment systems and assessing

the degree of similarity with the Hanford Site stream under consideration.

Significant differences between the two streams in pollutants, concentrations,

flow rate, and flow variability may indicate that the technology transfer

method is not appropriate. If a waste stream can be identified as

sufficiently comparable to an existing Hanford Site stream, it may be possible

to transfer (i.e., apply with appropriate modification) the associated

treatment technology to the Hanford Site stream as BAT/AKART. Technology

transfer is deemed applicable to both the 284-W Power Plant wastewater and the

Hanford Waste Vitrification Plant wastewater. Those potential technology

transfers are discussed in Appendices J and S, respectively. In cases where

technology transfer is not feasible, the BAT/AKART determination process must

proceed to the treatability studies method.

U.5.1.4 Treatability Studies Method

Identification of BAT/AKART by the treatability studies method is

similar to the technology transfer method. This method for BAT/AKART

determination is useful when a treatment technology or treatment system is

well-established through a comprehensive testing program on streams similar to

the chosen Hanford Site stream. This method differs from the technology

transfer method in that the results of treatability studies are used in place

of proven technology applications to broaden the range of potential

technologies and to demonstrate that a technology qualifies as BAT/AKART even

though direct technology transfer is not justified.
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U.5.1.5 Generic Treatment Systems Method - -

The generic treatment systems method may be used to establish BAT/AKART

for unique waste streams for which little or no relevant treatment data are

available. This method is used after the four previous BAT/AKART selection

steps have been taken and BAT/AKART has not been selected.

- This method includes development of a range of progressive treatment

alternatives. Those alternatives include a combination of source control and

treatment processes. Developing the generic systems entails the

identification of all potentially effective source control and treatment

technologies. The list of potentially effective technologies is then screened

to eliminate all but the most-effective technologies as described in -

Section U.6 of this appendix. The surviving list of technologies is then

assembled into alternatives using best engineering judgment. The alternatives

are then evaluated in terms of attributes as described in Section U.2.5 to

select BAT/AKART.
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U.6.0 APPLICABLE TECHNOLOGIES

This section provides a description of technologies that are applicable

for source control, primary treatment (inline and/or end-of-pipe), and

secondary waste treatment and/or disposal. One or more of these technologies

may be linked together to produce a BAT/AKART alternative capable of rendering

a waste stream suitable for discharge. The applicability of these

technologies to several classes of waste constituents is summarized in

Table U.6-1. The constituent classes include suspended solids, organic

compounds, ammonia and ammonium salts, and dissolved solids.

Each of these technologies was evaluated to determine if it satisfied

certain screening criteria. These criteria are related to the attributes used

for evaluating BAT alternatives as described in Section U.2.6 of this appendix

and are defined below.

* A significant improvement in the quality of the effluent must

result from the application of the technology.

* The technology must be sufficiently reliable, and its reliability

must be understood well-enough that it is unlikely to cause

unpredictable system outages that compromise key waste management

and operating goals at the Hanford Site.

* The level of safety inherent in the technology must be consistent

with current federal, state, and local environmental, safety, and

health standards, as well as those of the Hanford Site and the

DOE.

* The level of development of the alternative must be sufficiently

advanced that plans for design, safety, maintenance, and secondary

waste generation can be made with confidence. -
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Table U.6-1. Technologies Applicable to Contaminant Classes.
(sheet 1 of 3)

TECHNOLOGI ES
SUSPENDED
SOLIDS

CONTAMINANT CLASSES

AMMONIA &
AMMONIUM

ORGANICS SALTS

SOURCE CONTROL

Prevention a I S1 * 1

DISSOLVED
SOLIDS

0

4) Material Substitution 0

5) Reci rcltn s*

6) Stream Segregation S S
.. ......

Ri Ratantinn (Tntal~ S e *

1) Air Stripping w/Off- |
gas Treatment I

ChpmirAl Scruhbina

2) Adsorption I
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. .

0 
1
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Bone Char
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Table U.6-1. Technologies Applicable to Contaminant Classes.
(sheet 2 of 3)

CONTAMINANT CLASSES

AMMONIA &
SUSPENDED AMMONIUM DIS

TECHNOLOGIES SOLIDS ORGANICS SALTS S(

I 0 I 0

I . I .

SOLVED
)LIDS

0

0

*

'Micro I

10) Freeze
Crystall ization

0 a

. . . .. .. . .........

T~4~Z~ ~ ,~~4x ~...*.. .12) Ion Exchange**

~ChemiceU .V

14) Oxidation - Wet Air

16) pH Neutralization/
Adjustment

18) Reverse Osmosis * * *
4-d jq.

.~*. ~ iet tnf' -

20) Steam Stripping
w/Off-Gas Treati

0

0
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Table U.6-1. Technologies Applicable to Contaminant Classes.
(sheet 3 of 3)

CONTAMINANT CLASSES

AMMONIA &
SUSPENDED AMMONIUM D

TECHNOLOGIES SOLIDS ORGANICS SALTS

CrrnmnaRY WASTF TRFATMFNT

ISSOLVED
SOLIDS

6) Incineration I 1 * 1
I.II...... . .....

Activated Carbon *

8) Reprocess at Source ...... *

Sulfur Cement

Low Density
Pnl vethvl ene

In) irI Parkara
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* The level and types of maintenance required must be sufficiently

understood that an effective maintenance program can be

establ ished.

* The technology must be sufficiently flexible to readily

accommodate the variability in physical and chemical properties of

the waste stream under all anticipated conditions.

* The technology must be sufficiently defined and effective so that

doubt concerning its technical development status does not

unreasonably impede the permitting process.

* The technology must be sufficiently compatible with associated

technologies, operations, and objectives that no significant

changes or restrictions are required to accommodate the

technology.

* The volume and hazards of secondary waste created by the

technology must not be significantly greater than the levels

produced by competing technologies commonly employed at the

Hanford Site.

* The installation, operating, and maintenance costs must not be

more than an order of magnitude higher than costs associated with

competing technologies.

Technologies that meet these screening criteria are carried forward for

consideration as elements of BAT/AKART alternatives. Candidate BAT/AKART

alternatives are developed in this section for six categories of sources using

the screened technologies. The candidate BAT/AKART alternatives include

specific source control options and generic treatment alternatives.

Specific treatment alternatives must be based on the unique

characteristics of a given waste stream (e.g.; contaminant types, constituent

concentrations, average flow rate, flow rate variability, pH, and
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temperature). Specific treatment alternatives are developed in the individual

BAT/AKART Appendices B through T. In each case, the treatment system would

consist of a processing train made up of sequential treatment units designed

to remove or destroy various classes of contaminants identified as being of

concern in the stream.

U.6.1 SOURCE CONTROL

Source control is any process modification support system modification,

or change in management practice that may be implemented to prevent or

diminish the release of regulated substances into a process waste stream.

This section will provide a discussion of source control technologies that can

be applied to Hanford Site waste streams. Each of these technologies was

retained for further consideration in this analysis.

U.6.1.1 Spill Control

Spill control may be implemented by isolating areas that are susceptible

to chemical spills from the wastewater discharge system. This can be

accomplished either with prevention or containment strategies or a combination

of both. Examples of prevention strategies include installing locking valves,

installing warning signs, or improving employee training and procedures.

Examples of containment options include berming potential spill areas,

providing spill kits, and isolating floor drains in potential spill areas.

U.6.1.2 Reduction

Reduction schemes can be implemen-ted that will reduce the flow rate

and/or constituent mass being discharged to a waste stream. Flow rates can be

reduced or stopped altogether by means such as more efficient use of

equipment, equipment replacement, or capping aischarge pipelines that are used

only to collect small spills or small volumes of wash solutions.
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U.6.1.3 Equalization

Flow equalization may be used to dampen transient spikes that exceed

target treatment levels. Typically, transient spikes occur during the start-

up or shut-down of process equipment. These spikes are relatively short in

duration and can be equalized with small tanks or basins, depending on the

flow rate and conditions of the operating permit. Process upsets can also

cause spikes that are of long duration and therefore more difficult to control

with equalization. Process upsets are not amenable to flow equalization

unless the flow rates are relatively small. A preferred method for handling

process upsets is discussed in Section U.6.1.8, retention systems.

U.6.1.4 Material Substitution

Material substitution may be used to replace chemical compounds added

during processing or water conditioning with less noxious compounds.

Material substitution is a preferred method of source control at the Hanford

Site, provided problem contaminants can be traced to a known source.

U.6.1.5 Recirculation

Recirculation is a source control for any process waste stream that can

be reused. Candidate streams for recirculation include cooling water, steam

condensate, and flush water. A common problem with designing a recirculation

system is build-up of unwanted chemicals and radionuclides in the recycle

water. Typically, a water-treatment system is required in the recycle loop to

maintain acceptable water quality. The complexity of the water treatment is

dependent on the waste stream but can range from a relatively simple system to

remove suspended solids and organic contaminants to a complex system with two

or more stages of dissolved solids removal. The cost of designing and

operating a complex water-treatment system may outweigh the benefit of a

recirculation system.
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U.6.1.6 Stream Segregation

Stream segregation may be used to isolate highly contaminated waste

streams from lightly contaminated or clean waste streams. The advantage of

stream segregation is that a high flow rate waste stream composed of many

sources can be made to meet discharge requirements by segregating and treating

only the sources that contribute problem constituents.

U.6.1.7 Monitored Diversion

Diversion systems are used to temporarily store out-of-specification

effluent as detected by inline monitoring or other means. If a waste stream

fails to meet discharge requirement controls, it will automatically divert the

stream to a storage tank or basin until the process upset is corrected or the

storage capacity has been exhausted, thus forcing a process shutdown.

Effluent collected in a storage basin or tank would be sampled and analyzed.

If analytical results showed that the waste effluent meets discharge

requirements, it would be discharged; otherwise, it would be processed by a

standby treatment system prior to discharge.

Typical advantages of diversion systems include fewer laboratory

analyses, small storage basin requirements, and the potential use of a single

basin for a number of waste streams. These factors translate into relatively

low installation and operating costs. Disadvantages of these systems include

the possibility of accidental release if an inline monitor malfunctions or the

possibility of a process shutdown.

U.6.1.8 Retention (Full-Time)

A retention system is defined as a system in which waste effluents are

collected and retained in a storage facility before being discharged. The

stored waste would be sampled and depending on the results of the analysis,

the waste effluent would either be discharged or treated by a standby
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treatment system. An advantage of a retentidn system is that samples can be

analyzed in a laboratory instead of using less-sensitive or less-reliable

inline monitoring.

U.6.1.9 Cascade Rinsing

- A cascade rinse system may be used to reduce the volume of wash water or

rinse water generated during process equipment decontamination. A cascade

rinse system can be implemented by installing a system of storage tanks to

hold and reuse rinse water or wash water. Cascade rinse systems have been

used extensively in commercial laundries where rinse waters are stored and

reused for wash water. The basic concept involves reusing water in an

application where influent quality restrictions can be met.

U.6.2 PRIMARY TREATMENT (END-OF-PIPE)

The following sections describe end-of-pipe treatment technologies that

are applicable to Hanford Site waste streams. These discussions of end-of-

pipe treatment technologies include technologies which would be added to the

facilities to effect BAT/AKART. They do not include existing treatment system

(e.g., the PUREX Plant Concentrator) which may be incorporated into various

alternatives. The technologies are listed alphabetically. Certain primary

treatment technologies are eliminated from further consideration based on the

screening criteria described in Section U.6.

U.6.2.1 Air Stripping with Offgas Treatment

Air stripping is a proven technology for removing volatile organic

constituents from wastewater. This process involves transferring liquid phase

constituents to the vapor phase. This is accomplished by introducing

wastewater to the top of an air-stripping column (tower), countercurrent to

flowing air. The tower is filled with packing that provides a large surface
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area to enable efficient mass transfer between the two phases. Volatile

constituents are stripped from the water as it passes downward through the

column. Removal efficiencies can be increased by increasing the height of the

packed tower. The efficiency of the process is also dependent on the air-to-

water ratio; generally a higher air-to-water ratio will improve removal

efficiencies. Other key design variables would include the liquid loading

rate and the characteristics of the tower packing.

The air stream exhaust from a stripping tower often must be treated to

remove contaminants. Organic contaminants are often removed by gas-phase

adsorption onto GAC as described in Section U.6.2.2. The GAC must then be

regenerated to remove sorbed species or disposed as secondary waste from the

process. Because of the secondary waste volume, the lack of treatment

capability for GAC containing radioactivity, and the lack of effectiveness for

many organics with low volatilities, air stripping was eliminated from further

consideration for treatment of organics. The technology was retained for

treating ammonia, however, because air stripping of ammonia is commonly

employed in industry.

An alternative method for cleaning the contaminant-laden air stream is

to transfer the contaminants to a liquid solvent using a chemical scrubbing

device such as a venturi scrubber. The contaminants in the scrubbing

solution, being much more concentrated than in the original wastewater, are

amenable to further secondary waste treatment such as incineration,

solidification, and other methods described in Section U.6.3.

Another method for dealing with an organic laden air stream resulting

from air-stripping is thermal or catalytic oxidation. In this technology,

heat, oxygen, and an optional catalyst create conditions for oxidizing the

contaminants. The resulting by-products are innocuous or less noxious gases.
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U.6.2.2 Adsorption

A number of adsorption agents are commercially available for removing a

broad range of organic and inorganic contaminants. A discussion of several

adsorption agents is provided below.

* Activated Carbon. Activated carbon (AC) is widely used to adsorb

organics contained in aqueous feed streams. Activated carbon can

also be effective in adsorbing selected inorganic radionuclides,

ammonia, and amines. It can be purchased in the granular (GAC) or

powdered (PAC) forms. Activated carbon is most effective when it

is employed to adsorb relatively high-molecular-weight

hydrocarbons that exhibit low solubility in aqueous solution.

However, AC is not effective in adsorbing many types of organics

such as halogenated hydrocarbons, ethanol, and acetone. Also,

some organics may exhibit a chromatographic effect after

adsorption on GAC in which one adsorbed compound is displaced by

another. Despite the fact that it produces secondary waste in the

form of saturated or spent carbon, this technology was retained

for further evaluation. Where this technology might be

appropriate, it will be examined more fully in each BAT/AKART

evaluation.

* Algae. Dried algae can be formed into beads for use as a chemical

sorbent. During regeneration, sorbed species are desorbed by

adjusting the pH of the feed stream. Algae adsorption has been

shown to be quite effective for treating certain heavy metals,

including uranium. In typical applications, it concentrates weak

solutions of specific metal ions to facilitate further processing.

Careful control of pH during sorption is required. Dried algae

adsorption was eliminated from further consideration because it is

unproven in Hanford Site wastewater applications. Also, its

treatment functions can be achieved with greater efficiency and

less complexity by use of other more proven technologies such as

ion exchange and reverse osmosis.
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* Bone Char. Certain types of bone char are effective in adsorbing

selected radionuclides such as plutonium and strontium-90. This

technology has not been demonstrated commercially, but it does

appear to have potential for application as a final effluent

polishing step. This potential was judged to be sufficient to

retain this technology for further evaluation. Bone-char

adsorption will be examined more fully in each BAT/AKART

evaluation where it might be appropriate.

* Activated Alumina. Activated alumina can be used to adsorb ions,

including radionuclides, from a stream of wastewater as it passes

through a packed column. The alumina is typically regenerated by

rinsing with basic and acidic solutions of sodium hydroxide and

nitric acid, respectively. The use of nitric acid introduces a

regulated chemical species (nitrate) into the secondary waste

stream. Because of this factor and the relatively high volume of

secondary wastes that are produced and require disposal, this

technology will not receive further consideration.

U.6.2.3 Biological Treatment

The use of biological processes is becoming more common for removing

organics from liquid streams. Typically, biological treatment takes place in

a bioreactor in which microorganisms consume organics. Two basic categories

of bioreactors exist, aerobic and anaerobic. Both require nutrients, such as

nitrogen and phosphorus, for microbial activity. The difference between the

two is that aerobic systems require an oxygen source, while anaerobic

degradation is accomplished in an oxygen-free environment. Aerobic reactors

are the most common and most easily operated biological systems. Nitrate

removal can be accomplished by biological denitrification, a process commonly

implemented in wastewater treatment systems. Several different types of

bioreactors exist, such as activated sludge systems, trickling filters,

rotating biological contactors, and immobilizid cell reactors.
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The application of biological treatment technologies is hindered by:

1) the need to obtain effluent contaminant concentrations in the parts per

billion range, 2) the need to avoid bacteria die-off due to build-up of

toxins, and 3) the creation of suspended particulates and significant

quantities of biomass. Each of these outcomes causes operational and

performance difficulties. For this reason, biological treatment was

eliminated from further consideration.

U.6.2.4 Electrodialysis

Electrodialysis is a membrane separation process that can be used to

remove ionic species from a water stream. A typical electrodialysis cell

consists of an anode and a cathode separated by an anion-permeable membrane

near the anode and a cation-permeable membrane near the cathode. An

electrical current is applied across the cell. As the water flows through the

channel between the two membranes, the positively charged ions are drawn

through the cation-permeable membrane to the cathode. Likewise, the

negatively charged ions are drawn through the anion-permeable membrane to the

anode. As a result, there is a significant reduction in concentration of

ionic species in the treated effluent. An electrodialysis system generally

consists of many thin electrodialysis cells stacked in parallel.

Electrodialysis has not been demonstrated on a broad range of

wastewaters containing radioactivity. Thus it was eliminated from further

consideration.

U.6.2.5 Evaporation

Evaporation is often used in tandem with condensation, drying, and/or

crystallization. In simple evaporation, no attempt is made to separate the

components of the resulting vapor. This distinguishes evaporation from

distillation. Evaporation differs from drying in that the evaporative residue

is typically a liquid. The desired product may be solid, but the heat must be
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transferred in the evaporator to a solution-6r a suspension of the solid

particulates in liquid. The liquid may be highly viscous or a slurry.

Evaporation differs from crystallization in that evaporation concentrates a

solution or slurry rather than producing and growing crystals. Three

different evaporation processes are discussed below.

* Solar. Solar evaporation ponds are commonly used for disposing

waste effluent streams, provided land area is available for pond

construction and the local micro-climate is relatively arid. The

Hanford Site has a net annual evaporation rate of approximately

37 in./yr. Based on this rate, a 100 gal/min waste stream would

require about 57 acres of active pond area for evaporation.

Several factors should be taken into consideration for the design

of an evaporation pond: potential emission of volatile organic

carbon to the atmosphere, the depression of evaporation rate as

salinity increases, and the potential dust problems that can occur

if ponds become totally dry. Given the difficulty of controlling

the air emissions and the dust problems that may occur,

evaporation may only be suitable for low flow rate, lightly

contaminated, and/or innocuous waste streams. For this reason,

solar evaporation was eliminated from further consideration.

* Thermal. Thermal evaporators are used primarily to remove a

solvent from a solution or slurry. For the overwhelming majority

of evaporation systems this solvent is water. The objective of

thermal evaporation is usually to concentrate a solution; hence,

the vapor is not the desired product. Thus, vapor may or may not

be recovered depending on its value. Therefore, evaporation

usually is achieved by vaporizing a portion of the solvent to

produce a concentrated solution, thick liquor, or slurry. This

technology was retained for further evaluation and will be

examined more fully in cases where it might be-appropriate.

* Mechanical Vapor Recompression. Mechanical vapor recompression

can be used to reduce the energy requirements for an evaporator
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The technology has been used for -over 100 years and has seen rapid

growth in its applications in the past 20 years. A vapor

recompression evaporator system is similar to a conventional

evaporator except the vapor released from the boiling solution is

compressed in a mechanical compressor. Compression raises the

pressure and saturation temperature of the vapor so that it may be

returned to the evaporator steam chest to be used as heating

steam. The heat present in the vapor is used to evaporate more

water instead of being rejected to a cooling medium in a

condenser. This technology was retained for further evaluation

and will be examined more fully in cases where it might be

appropriate.

U.6.2.6 Extraction

Extraction includes solvent extraction and supercritical extraction

methods for removing ions and organics from wastewater. These methods are

discussed below.

* Solvent Extraction. Solvent extraction is used when distillation

and rectification of organics are difficult or ineffective.

Close-boiling mixtures or substances that cannot withstand the

temperature of vaporization, even under a vacuum, are often

separated by extraction. Extraction uses differences in the

solubilities of components rather than differences in their

volatilities. Because solubility depends on chemical properties,

extraction exploits chemical differences instead of vapor pressure

differences.

Solvent extraction has been used at the Hanford Site and other DOE

sites for recovery of plutonium, uranium, and other radionuclides.

Solvent extraction is commercially available, but its ability to

achieve the very low (parts per billion) contaminant

concentrations required here has not been demonstrated. Solvent
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extraction processes for organic -recovery operate at high

pressures, which presents potential safety concerns. When either

distillation or extraction may be used, the choice is usually

distillation, in spite of the fact that heating and cooling are

needed. In extraction the solvent must be recovered for reuse

(usually by distillation), and the combined operation is more

complicated and often more expensive than ordinary distillation

without extraction. Solvent extraction technology is not

effective for the current application because it cannot achieve

the very low concentrations of the variety of radioisotopes and

metals that are potentially required for discharge of the treated

effluent. These reasons eliminate this technology from further

consideration.

* Supercritical Fluid Extraction. Supercritical fluid extraction is

an emerging technology for removing organics from wastewater using

fluids that possess unique physical characteristics. The fluid

(typically carbon dioxide) is obtained by compressing a gas to its

critical point. At the critical point, the fluid begins to behave

like a liquid and has the capacity to dissolve large quantities of

organics. However, the fluid continues to exhibit some gaseous

properties, such as the ability to extract organics at an

extremely high rate compared to the rates normally observed for

liquid-phase extraction. This technology is relatively complex

and is not considered to be commercially demonstrated. The high

pressures required for this technology present additional concerns

from a safety standpoint. Therefore, this technology was

eliminated from further consideration.

U.6.2.7 Filtration

A number of different types of filters are available.for removing

suspended solids from wastewaters. These filters use various mechanisms for

suspended solids removal: cake filtration, depth filtration, and surface

filtration. These mechanism are described below.
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* Cake Filtration. Cake filtratieff occurs when a liquid containing

solid particles is forced through a porous filter medium, open

enough to allow the passage of the liquid but tight enough to

retain the solid particles. As more liquid is forced through the

medium, the solids form a progressively thicker filter cake.

* Depth Filtration. In depth filtration, the liquid containing

solid particles is forced through a bed of porous material. The

solid particles are trapped within the interstices of the bed,

allowing relatively clear liquid to pass through. As solid

particles continue to accumulate within the filter bed, there

comes a time when either fluid flow is restricted below acceptable

limits, or solid particles are forced through the bed into the

filtrate. At this time the bed must be regenerated. Deep bed

filtration is a good example of depth filtration.

* Surface Filtration. Surface filtration is essentially a straining

mechanism that stops solid particles with a matrix of controlled

pore sizes. This differs from cake filtration in that the flow

rate decreases as the matrix becomes plugged. No significant cake

thickness is attained. Bag filtration (also known as fabric or

pressure filtration) is a well-known and understood surface

filtration technology used to remove particles down to 1 pm. The

filtration units consist of fabric bags supported by strainer

baskets that are housed within rigid casings.

Filtration devices employing these mechanisms are commercially available

and have been used in similar service. Therefore, this technology was

retained for further evaluation.

U.6.2.8 Ultrafiltration and Microfiltration

Ultrafiltration and microfiltration exhibits characteristics similar to

those of conventional filtration except they are used for very fine particles
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ranging in size from 0.001 to 0.1 pm (10 to-1,000 Angstroms) for

ultrafiltration and 0.1ppm to 2pm for microfiltration. This technology uses

elevated pressure to drive liquid waste through a membrane matrix containing

extremely fine pores that trap particulates. The filter elements are

typically made of porous ceramic material or sintered metal. The pH and

organic content of the liquid stream must be compatible with the membrane

material to prevent plugging or physical damage. These are semi-continuous

operations in which trapped particles must be removed periodically by

backflushing or disposal, and individual filter elements must be replaced.

These technologies have been used extensively and were retained for further

evaluation.

U.6.2.9 Dissolved Air Flotation

Flotation is a physical treatment process that uses air to float sludge,

oil, or other suspended solids less dense than water to separate them from the

water phase. In a dissolved air flotation system, wastewater flow is

pressurized from 30 to 70 psi, then saturated with air in a pressure tank.

The pressurized effluent is then mixed with the influent and subsequently

released into the flotation tank. The excess dissolved air then separates

from solution, and the small rising gas bubbles attach to particles in the

wastewater. Flotation aids in the form of polyelectrolytes are often used.

The floated agglomeration of material rises to the surface to form a froth and

is *removed by a mechanical scraper. The low suspended solids loading expected

in the effluent stream, the general lack of oil and grease, and the

requirement for high removal efficiencies preclude the application of this

technology in this evaluation. It was eliminated from further consideration.

U.6.2.10 Freeze Crystallization

In freeze crystallization a portion of the wastewater stream is frozen

to produce a solid fraction consisting of puri ice. The remaining liquid

retains the original impurities in a concentrated form. The ice crystals are
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removed and melted into relatively pure water (depending on the quantity of

constituents adhering to the surface of the original ice) using the heat of

condensation of the vapors produced in the initial vaporization step.

Cold wastewater containing contaminants of low volatility is sprayed

into a vacuum chamber at a pressure slightly below the vapor pressure of water

at its freezing point. This enables simultaneous vaporization and freezing of

the water to occur in an adiabatic (constant total heat content) mode. The

result is a sub-triple-point vapor and a slurry containing ice crystals and a

concentrated brine. The low pressure flashes the feed water, and the heat of

vaporization removed from the water causes ice crystals to form. In typical

applications, about half the feed water is frozen. This technology is complex

and has not been used on similar effluent streams. It was eliminated from

further consideration.

U.6.2.11 Hydrolysis

Hydrolysis involves addition of a water molecule across a chemical bond,

thus producing a hydrogen atom and a hydroxyl group. The rate of hydrolysis

is dependent on temperature, solvent composition, the presence of a catalyst,

and pH. Cleavage rates of organic molecules can be accelerated by pH

adjustment. This technology is complex and has not been used on similar

effluent streams. It was eliminated from further consideration.

U.6.2.12 Ion Exchange

Ion exchange is a unit process in which radioactive and nonradioactive

ions are removed from an aqueous phase by displacement of complementary ions

from exchange sites located on the surface of an insoluble support material.

The support materials are typically synthetic organic resins. The

complementary ions are composed of specific functional groups that are

selectively replaced by ions in the solution. In cation resins, the exchange

sites usually contain hydrogen ions but may also be designed and operated to
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contain sodium or ammonium ions. In anion resins, the exchange sites usually

contain hydroxide ions, but other ions such as chloride can be used.

Specialized ion exchange resins can also be effective in removing certain

organic compounds.

Upon depletion of the available complementary ions, the resins are

either removed for disposal and replaced with fresh resin or they are

regenerated. Regeneration involves displacing contaminant ions with fresh,

complementary ions to restore the exchange capacity of the resin. In

conventional applications, cation and anion resins are typically regenerated

by washing with sulfuric acid and sodium hydroxide solutions, respectively.

Conventional regeneration usually generates large volumes of secondary waste.

Despite the substantial secondary waste volume and the requirement for

pretreatment, ion exchange has been proven to be very effective for removing

dissolved solids from wastewater and for producing treated effluent with very

low constituent concentrations. Therefore, the technology was retained for

further evaluation, where appropriate.

U.6.2.13 UV Oxidation

This technology uses light to activate or catalyze the destruction of

organic compounds via reaction with chemical oxidizing agents. The process

involves injecting hydrogen peroxide and/or ozone into the wastewater at a

controlled rate and then passing the mixture through a closed vessel equipped

with lamps that generate light energy in the uv range of the spectrum.

Typically, versions of this technology that use high-intensity lamps operate

continuously at ambient temperature and minimal pressure and require residence

times of one to five minutes to effect near-complete oxidation of most organic

compounds.

UV oxidation is a passive process requiring only the.monitoring of lamp

activity/cleanliness and oxidant flow rates. Westinghouse Hanford has

commissioned treatability tests that have demonstrated the effectiveness of

this technology in destroying organics of the type expected in the Hanford
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Site waste streams. As a result, this techRology was retained for further

evaluation.

U.6.2.14 Oxidation - Wet Air

Wet air oxidation is the aqueous-phase oxidation of dissolved or

suspended organic substances at elevated temperature and pressures. Water,

which makes up the bulk of the aqueous phase, serves to catalyze the oxidation

reactions so they can proceed at lower temperatures than would be required

under dry air conditions. At the same time it serves to moderate oxidation

rates by removing excess heat by evaporation. Water also provides an

excellent heat transfer medium that enables the wet air oxidation process to

be thermally self-sustaining with relatively low organic feed concentrations.

Wet air oxidation can be used to oxidize any material, including inorganics

with a chemical oxygen demand value. Wet air oxidation has not been

demonstrated on effluent streams similar to those present at the Hanford Site.

The high pressures required for this technology present additional concerns

from a safety standpoint. Therefore, this technology was eliminated from

further consideration.

U.6.2.15 Pervaporation

Pervaporation is a low-pressure membrane process for separating

dissolved volatiles from water. It has been used successfully to remove

organics, but not ammonia from water. However, the potential for ammonia

removal exists. A semi-permeable composite membrane performs the separation.

The membrane is impervious to all radionuclides except tritium molecules,

which permeate at essentially the same rate as water molecules. The process

uses sub-atmospheric pressure on the permeate side of the membrane to

facilitate the separation. This negative pressure can be produced either by

condensing the permeate vapor in a process operating at elevated temperature

or by using a mechanical vacuum pump. The peiformance of this technology has

not been demonstrated on effluent streams comparable to those considered in
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this document. Therefore, this technology was removed from further

consideration in this evaluation.

U.6.1.16 pH Neutralization

Neutralization is used to adjust the pH of an acidic or basic waste

stream to a pH range between 6.5 to 8.5. Acid waste stream pH may be adjusted

upward via addition of substances such as slaked lime, caustic soda, or soda

ash. Alkaline waste stream pH is typically adjusted downward by adding strong

mineral acids such as sulfuric or hydrochloric acid. This technology was

retained for further consideration, where appropriate.

Adjustment of pH is also accomplished by adding acid or base to waste to

adjust the pH to near neutrality. Adjustment of pH is often required as a

means of pre-treating wastewater to facilitate downstream treatment. The most

common systems for neutralizing acidic or basic waste streams at the Hanford

Site use a multiple compartmental basin, usually constructed of concrete.

This basin is lined with acid brick or coated with a material resistant to the

expected environment. This simple technology was also retained for further

evaluation and will be examined more fully in each BAT/AKART where it might be

appropriate.

U.6.2.17 Chemical Precipitation

A chemical agent can be added to remove dissolved solids from solution

by reducing the solubility of a target constituent. This causes a chemical

precipitate to form. Chemical precipitation is a common method for removal of

relatively high concentrations of toxic metals from wastewaters. Removal of

dissolved metals usually involves adjusting the solution pH to between 8 and

11 to form insoluble metallic hydroxides. Typical additives include sodium

hydroxide, magnesium hydroxide, and hydrated lime. Many metals can also be

precipitated using sodium sulfide, sodium bisulfide, or a newly developed

chemistry that uses iron in a +6 valence state.
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The precipitated solids are typically-removed by sedimentation and

filtration. Various coagulants and flocculants are often added to assist in

forming large dense particles that settle rapidly and are easily filterable.

Many variations of precipitation processes can be used to target specific

constituents. Precipitation processes generate fairly large volumes of

secondary wastes, are not particularly effective on certain metals and

radionuclides, and may not be able to attain the effluent comparative levels

developed for Project W-049H. This technology was eliminated from further

consideration.

U.6.2.18 Reverse Osmosis

Reverse osmosis is a physical unit process that removes dissolved anions

and cations from an aqueous solution and concentrates them. The process

involves filtering the contaminated solution through a semipermeable membrane

at a pressure greater than the osmotic pressure exerted by the ions in the

wastewater. Relatively pure water passes through the membrane while most of

the impurities cannot. Reverse osmosis produces two streams from the original

feed stream. The first is permeate, which consists of relatively pure water.

The second is concentrate, which consists of water carrying impurities that

did not pass through the membrane. To achieve enhanced concentration of the

removed contaminants, applications frequently employ two or more reverse

osmosis stages operating in series. In such applications, the permeate

streams can be combined for discharge while the feed stream to each of the

latter stages would consist of concentrate produced in the previous stage.

This flexible technology was retained for further evaluation and will be

examined more fully in each BAT/AKART evaluation where it might be

appropriate.

U.6.2.19 Sedimentation

Sedimentation is the removal of suspended solids from liquids by

gravitational settling. The velocity of the liquid must be reduced to the
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point that the retention time in the sedimentation vessel is sufficient for

solids to settle by gravity. The settling rate is affected by the size,

shape, and density of the solid particles as well as by the density of the

liquid phase. As the particles settle, they accelerate under the influence of

gravity until the frictional drag on the surface against the liquid equals the

weight of the particle in the liquid. Particles settle in liquids in

accordance with Stokes' Law. A number of different types of equipment rely on

gravitational forces for the removal of suspended solids, including:

" Conventional sedimentation beds

" Tube settlers

" Up-flow or down-flow clarifiers.

Sedimentation processes are slow when removal of very fine particulates

is required. Sedimentation generates large volumes of secondary waste and may

not be able to achieve the high suspended solids removal efficiencies required

by this project. This technology was eliminated from further consideration.

U.6.2.20 Steam Stripping

Another process for removing organic compounds from wastewater is steam

stripping combined with incineration or liquid-phase adsorption of the

stripped organics onto GAC. As in air stripping, the first step in this

process is the addition of acid to minimize the formation of ammonia, if

present.

The second step involves passing the acidified wastewater through a

packed tower. Injection of low pressure steam through the tower raises the

temperature and increases the volatility of the organics, thus liberating the

organic compounds from the water into the steam phase.
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A third operation involves condensing-the organics-laden steam 
exhaust

from the stripper and passing the condensate through an incinerator 
or a

series of vessels packed with GAC. The GAC adsorbs the organics from the

water phase before returning it to the wastewater feed stream. This process

is energy intensive considering the low concentrations of organics 
present in

the wastewaters. Also, it has not been demonstrated to achieve the organic

removal efficiencies required by this project. It was eliminated from further

consideration.

U.6.2.21 Supported Liquid Membrane

Supported liquid membrane (SLM) is an emerging 
technology with the

potential for removing and concentrating dilute contaminants 
from an aqueous

feed stream. A supported liquid membrane consists of an organic extractant

held by capillary forces within the pores of a microporous 
membrane. Solvent

extraction occurs within the organic phase. Applied to the Hanford Site waste

streams, a supported liquid membrane unit would be configured with multiple

types of membranes in series to remove both cations and 
anions effectively.

The process would be expected to generate a relatively 
small volume of

secondary waste comprised of a flushing solution carrying the 
removed

impurities. This process is complex, has not been commercially demonstrated,

and has not been shown to be successful on effluent streams 
similar to those

expected in the Hanford Site 200 Area. This technology was eliminated from

further consideration.

U.6.3 TREATMENT OF SECONDARY WASTE

The extraction of contaminants usually results in a concentrated

secondary waste stream that requires additional treatment 
to prepare it for

recycle or disposal. Technologies that further process concentrated secondary

waste streams are described in this section. Certain secondary treatment

technologies are eliminated from further consideration 
based on the criteria

defined in Section U.6.0.
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U.6.3.1 Crystallization

A crystallizer is similar in design to an evaporator except that it is

modified to encourage the formation of crystals by controlling the

temperature, turbulence, and concentrations of processed liquids. The primary

advantage of a crystallizer is that a concentrated product can be recovered

more economically than by using an evaporator. This technology was retained

for further evaluation and will be examined more fully where it might be

appropriate.

U.6.3.2 Dewatering

Dewatering is a physical unit operation used to reduce the moisture

content of slurries or sludges. This facilitates handling and preparation of

the materials for final treatment or disposal. Methods to dewater slurries or

sludges include gravity thickeners, centrifuges, filter belt presses, drying

beds, and vacuum filtration units. Selecting the most appropriate method

depends on slurry volume, suspended solids content, land availability, and the

degree of dewatering required prior to treatment or disposal. Although

several dewatering methods are extremely effective in removing water, the

solids are often not sufficiently dry to meet requirements for final disposal

and require further treatment to fix or solidify wastes. Water generated

during dewatering may contain hazardous constituents that can be treated in

conventional wastewater treatment systems. This technology was retained for

further evaluation and will be examined more fully where it might be

appropriate.

U.6.3.3 Electrodialysis

Electrodialysis is a treatment technology that has application to waste

streams with both low and high concentrations of contaminants. A discussion

of electrodialysis was provided for the primary waste treatment technologies

in Section U.6.2.4. Electrodialysis has not been demonstrated on a broad

2-28-92 Bases for BAT/AKART Appendices B-T

U-74



WHC-SD-W049H-ER-003, Rev. 0

range of radioactively contaminated wastewaters. 
Thus it was eliminated from

further consideration.

U.6.3.4 Evaporation

Evaporation is a commonly used technology applicable to the 
treatment of

both primary and secondary wastes. A discussion of evaporators was provided

in Section U.6.2.5. This technology was retained for further evaluation and

will be examined more fully where it might be appropriate.

U.6.3.5 Freeze Crystallization

In freeze crystallization, freezing a portion of a wastewater 
stream

produces a solid fraction consisting of pure ice. The remaining liquid

retains the original impurities but in a concentrated 
form. The ice crystals

are removed and melted into relatively pure water. A discussion of freeze

crystallization was provided in Section U.6.2.10. This technology is complex

and has not been used on similar effluent streams. It was eliminated from

further consideration.

U.6.3.6 Incineration

Incineration is a technology widely used for the destruction of

hazardous waste. At least four types of incinerators are potentially

applicable to the treatment of secondary wastes: 
molten salt incinerators,

molten glass incinerators, fluidized bed incinerators, 
and submerged quench

incinerators. Processes based on these incinerator types are described 
below.

* Molten Salt Incineration. Molten salt incineration can be used

for the destruction of both hazardous liquids and solids. 
In this

method, waste oxidation incineration, is catalyzed when wastes

contact a hot molten salt bath. The resulting gases pass through

a secondary reaction zone and offgas cleanup system. Liquids,
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free-flowing powders, sludges, antd shredded solid wastes can be

fed directly into a molten salt incinerator. The technology has

been demonstrated to be highly effective for chlorinated

hydrocarbons, including polychlorinated biphenyls (PCBs) and

solvents.

* Molten Glass Incineration. Molten glass incineration is similar

to molten salt incineration but uses a pool of molten glass as the

heat transfer medium to destroy organics and to dissolve and

encapsulate ash and inorganics. Most of the residue is contained

in the glass. The process is based on existing glass-making

technology but is only now beginning commercial use.

* Fluidized Bed Incineration. Fluidized bed incineration is a

relatively new technology developed for liquid, solid, and gaseous

combustible wastes. The typical fluidized bed incinerator

consists of a cylindrical, vertical, refractory-lined vessel

containing a bed of inert granular material, usually sand, on a

perforated metal plate. Combustion air is introduced through a

plenum at the bottom of the incinerator and rises vertically,

fluidizing the bed and maintaining turbulent mixing of bed

particles. Waste material is injected into the bed, where

combustion occurs as heat is transferred from the bed into the

injected wastes.

* Submerged Quench Incineration. Submerged quench incineration is

applicable to liquids that contain large concentrations of

inorganic salts in addition to organic contaminants. The

solutions are metered into a burner and combustion chamber where

the water is vaporized and the organics are combusted at

approximately 1000 *C. The resultant offgases are down-drafted in

the chamber, quenched, and scrubbed with water. The inorganic

salts form a concentrated solution in the water, and the offgases

are further scrubbed and discharged to the atmosphere. The
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concentrated salt solution can either be disposed or can be

further treated to produce a dry salt cake.

All incineration technologies create secondary wastes and can create

offgases that require further treatment. They are not prone to upsets and

unplanned air emissions. The low concentration of organic constituents makes

this technology expensive to use. As a result, this technology was eliminated

from further consideration.

U.6.3.7 Regeneration

Regeneration is a potentially attractive technology that would allow

spent activated carbon and ion-exchange resins to be reused. The use of

regeneration rather than disposal is usually an economic consideration that is

weighed against the following factors:

* Capital and operating cost of regeneration equipment

* Disposal and replacement cost of carbon or resin

0 Disposal costs of secondary waste produced from regeneration

0 Worker safety

* Equipment reliability.

Turnkey regeneration systems are commercially available for both

activated carbon and ion-exchange resins. Such systems would probably require

modification when radioactive wastes have been processed. Activated carbon

regeneration systems often utilize elevated temperatures, with an associated

risk of fire and explosion.
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Ion-exchange regeneration systems use-hazardous chemicals and create

safety concerns due to reactivity between resins and regenerant chemicals.

They can generate both liquid and solid secondary waste.

Generally, the small volume of activated carbon or ion-exchange resins

that would require regeneration makes onsite regeneration too costly for

consideration at the Hanford. Similarly, owners and operators of potential

offsite regeneration facilities have expressed concerns regarding handling

media that has been exposed to radionuclides. For these reasons, this

technology was eliminated from further consideration.

U.6.3.8 Reprocess at Source

If possible, reprocessing waste at its source is a preferred method of

disposing wastes as it eliminates the discharge of contaminants to the ground.

An example of reprocessing at the source at the Hanford Site can be seen in

the U03 Plant condensate waste stream. Uranium-bearing flush waters,

rainwater, and floor drain waters are routed to the uranium recycle

concentrator. The recovered uranium from the concentrator is sent back to the

PUREX facility for reprocessing and subsequent return to the U03 Plant as

feed.

This technology was retained for further evaluation and will be examined

more fully where it might be appropriate.

U.6.3.9 Solidification

Solidification is a technology that can be used for the following

purposes:

* Improve waste handling or otber physical characteristics of the

waste
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* Decrease the surface area across which transfer or loss of

contained pollutants can occur

* Limit the solubility or toxicity of hazardous constituents.

Solidification is used to describe processes in which results are

usually obtained by producing a monolithic block of waste with high structural

integrity. The contaminants do not necessarily interact chemically with the

solidification reagents, but may be mechanically locked within the solidified

matrix. Contaminant loss is minimized by reducing the surface area and

creating a chemical environment that minimizes solubility of constituents of

concern.

Solidification agents commonly used to solidify wastes include hydraulic

cement, sulfur cement, bitumen, and low-density polyethylene. Another

technology commonly listed with solidification technologies is vitrification.

Vitrification can be classified as both a thermal treatment and solidification

process because it produces a block of low-leachability glass. For treatment

of radioactive waste, vitrification is mainly a solidification process because

radioactivity cannot be thermally destroyed.

This relatively simple technology was retained for further evaluation

and will be examined more fully where it might be appropriate.

U.6.3.10 Solids Packaging

Solids packaging is usually required for the transport and/or disposal

of secondary wastes. Typically, solids can be shipped in drums ranging in

capacity from 12 to 110 gal. Other containers may also be suitable.

Containers can be constructed of metal, fiberboard, or plastic, depending on

compatibility and structural requirements. Materials classified as being

hazardous must meet the packaging requirements of the U.S. Department of

Transportation. Wastes containing significant quantities of radioactive
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material must meet packaging and shielding Vequirements established by the

Nuclear Regulatory Commission and by the DOE.

This technology was retained for further evaluation. Solids packaging

technology will normally be applied when solid secondary wastes are produced.

U.'6.3.11 Spray Drying

Spray drying involves rapid and nearly complete vaporization of organics

and/or moisture as a result of spraying wastewater stream into a hot gas

stream or onto a thermally heated surface. Spray drying is an effective

treatment method but is energy-intensive and often creates dust control

problems. Spray drying can also generate an offgas containing volatile

organics that may require further treatment. Spray drying differs from

incineration in that the temperature is much lower and little, if any, thermal

destruction of organic material occurs. Spray drying was retained for further

evaluation and will be examined more fully where it might be appropriate.

U.6.4 DEVELOPMENT OF ALTERNATIVES

In certain cases, an individual treatment or source control technology

may be adequate for reducing contaminant concentrations to the desired levels.

For example, a solids-free waste stream whose sole contaminant is cesium-137

may be effectively treated using only ion exchange. However, waste sources

and streams whose constituents include several waste classes (e.g., cations,

anions, organics, suspended solids, and ammonia) will often require treatment

using a system comprising several linked technologies. Linking several

technologies into a system is often necessary to provide the overall measure

of treatment to qualify as BAT/AKART. In this evaluation, a single technology

or set of linked technologies that has the potential to be-selected as

BAT/AKART is referred to as an alternative.
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Alternatives applicable to the six categories of waste sources described

in Section U.2.2.1 are shown in Table U.6-2. The alternatives selected for

each of the wastewater categories cover a range of source control and

treatment options geared to the unique characteristics of the waste sources in

each category. These characteristics include flow rate, constituent

concentrations, and contamination risk due to a spill, pipeline breach, or

other off-normal event. The waste sources assigned to Categories A, B, C, D,

and E contain chemicals or radionuclides at levels that, by definition,

warrant low regulatory concern. As a consequence, the alternatives available

for those categories emphasize source control technologies. This precludes or

greatly minimizes the need for treatment, which usually is the most expensive

option. The nature of domestic wastewater in Category B sources suggests that

disposal via segregated sanitary wastewater disposal facilities, such as

septic systems, may be appropriate. The potential presence of chemical and

radiological contaminants in Category F waste sources results in the selection

of alternatives that reduce the flow rate of, or remove contaminants from,

contaminated effluent by equipment replacement, treatment, or both.

The potential BAT/AKART alternatives identified as suitable for each

waste source category are described in the following sections.

U.6.4.1 Category A Alternatives

Category A waste sources include steam heating condensate and boiler

blowdown. Only those sources with an insignificant contamination potential

are included in this category. Alternatives for this category include several

source control options that eliminate or significantly reduce source flow.

Another option for Category A waste sources is to discharge the segregated

source to a permitted disposal site for evaporation or seepage into the

ground. Category A alternatives are listed below.

* Alternative A-0: Modify/Adjust Equipment. Existing equipment can

be modified or adjusted to reduce or eliminate flows. Examples

include installing or optimizing mist de-entrainers in
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Table U.6-2. Waste Source Categories and' BAT/AKART Options/Alternatives.

Category Waste Source Types Potential BATIAKART Options

A * Steam Heating Condensate 0 Modify/adjust equipment to reduce/ellminate contaminants'
Boller * Boiler Blowdown 1 Reuse, return to steam plant or electric reboller*

Discharge 2 Electric col in duct*
3 Air source heat pump w/supplementary electric heast
4 Discharge untreated to W-049H or other suitable disposal site

(solar/percolation/spray pond)

B * Domestic Wastewater - Gray 0 Modify/adjust equipment to reduce/eliminate contaminants*
Domestic Water 1 Existing septic system

Wastewater * Related Floor Drains 2 New septic system
- Air Conditioner Condensate 3 New treatment works at Hanford

4 Discharge untreated to W-049H

C # Floor Drains 0 Modify/adjust equipment to reduce/eIminate contaminants
Miscellaneous * Yard and Roof Stormwater 1 Collect & discharge stormwater to ground locally

Clean * Air Compressor Condensate 2 Collect and evaporate (solar or spray)
Effuent -Others 3 Discharge untreated to W-049H disposal sIte

4 Colect & discharge to septic system

D * Once-Through Cooling 0 Modify/adjust equipment to reduce/elIminate contaminants
Once-Through 1 Close loop - air cooled tan/dry coll*

Cooling 2 Closed loop - air cooled refrigerated*
Water 3 Cooling tower - closed or open loop

4 Replace equipment w/alr cooled equipment*
5 Recycle to supply water treatment*
6 Discharge untreated to W-049H or other suitable disposal site

(solar/percolation/spray pond)

E * Evaporative Cooling Blowdown 0 Modify/adjust equipment to reduce/ellminate contaminants
Evaporative - Cooling Tower Blowdown 1 Air-Cooled water chiller w/electric hear*

Cooling 2 Discharge untreated to W-049H or other suitable disposal site
Water (percolatlon/spray pond)

F" - Floor Drains 0 ModIfy/adjust equipment to reduce/eliminate contaminants
Potentially * Condensate 1 Retain entire stream & discharge or treat in-plant & discharge to W-049H
or Slightly * Yard or Roof Stormwater 2 On-line monitor entire stream and divert off-normal fraction, treat In-plant

Contaminated * Air Compressor Condensate & discharge to W-049H
Effluent * Vacuum Pump Seal Water 3 Retain intermittent discharge, treat in-plant & discharge to W-049H

- Filter Backwash 4 Deflect stormwater to ground away from yard drains
-Others 5 Cleanup, encapsulate or replace contaminated piping/vessels/sumps.

etc.
6 Replace equipment w/dry equipment'
7 Treat at other approved facfity

0

2-28-92

denotes technology that achieves zero discharge
denotes only category with existing or potential contaminant concentrations that may require treatment before disposal
examples include deentrainer on concentrator and plug floor drain
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concentrator overheads piping and plugging hood and floor drains.

* Alternative A-1: Reuse Condensate. Wastewater flow as well as

load on the central steam plants can be reduced or eliminated by

collecting and reconverting condensate to steam in one or more

electric reboilers located at any facility that uses steam. The

boilers would be sized to meet local steam needs.

Two connected central steam plants currently supply steam to all

facilities in the 200 Areas. Condensate return piping from

individual facilities to the central plants has never been used at

the Hanford Site because disposal to the ground is cheaper and

much of the steam has been used for processes where the condensate

had a potential for contamination. The use of condensate return

with closed-loop, local steam reboilers can overcome the

contamination problem. Heat exchangers in the closed-loop system

provide a barrier to prevent contamination of the steam plant

condensate. The use of a reboiler for this application may be

less costly than an electric heater when the existing supply

piping is useable and when new condensate piping to a reboiler is

less costly than wiring power to an electric heater. Limits on

the electric power supply to individual facilities may also be

encountered for large steam users. Thus, in certain cases, the

reuse of condensate may not be feasible.

* Alternative A-2: Electric Coil in Duct. Where steam is used for

space heating, the steam coil can be replaced by an electric coil.

In this alternative the condensate flow will be eliminated

wherever this source control technology is applied.

Although sometimes difficult to install because of design

constraints, electric heat can also be used to-replace steam heat

in certain process applications to eliminate condensate. Steam

condensate can become contaminated in process applications,

primarily via leaks in tube bundles and submerged coils.
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Processes are generally less suit-able for conversion to electric

heat at the Hanford Site unless the process is not in contact with

hazardous materials. Frequently, the electrical equivalent of

process steam use would overload the existing electrical supply to

a building or facility.

* Alternative A-3: Air-Source Heat Pump. The use of air-source

heat pumps instead of steam for building heating and air

conditioning can also eliminate steam condensate. In future or

existing facilities with air supply and return ducting, especially

those with office spaces where human comfort conditions are

required, a refrigerated air conditioning system is usually

employed.

Heat pumps combined with supplementary electric heaters are highly

efficient. In commonly available commercial and industrial units,

a refrigeration cycle is used to pump heat to or from the outdoor

air. Air is drawn through a dry outdoor coil to receive rejected

heat in the summer cooling season or to supply heat in the winter

heating seasons. In this alternative an air-cooled heat pump

would be used if the cost was the lowest among acceptable

alternatives. As described below in Section U.6.4.5, an air-

cooled chiller for summertime conditions with electric heat for

wintertime conditions is an acceptable alternative that will also

reduce or eliminate condensate generation.

* Alternative A-4: Discharge to Disposal Site. For condensate and

blowdown sources in this category, segregation from higher-risk

sources may enable direct disposal to the environment. This

alternative is applicable to several other waste source

categories. This alternative has several disposal options. One

option is the use of the Project W-049H effluent collection system

to transport the effluent to an associated central permitted

disposal pond or seepage system. -
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A second option is to discharge-segregated Category A source to a

local pond or subsurface seepage system. This option could

eliminate the need for coupling to the Project W-049H piping.

This option could also add to the complexity of obtaining

regulatory approvals/ permits, however, as more effluent discharge

points would be used.

The third option is to discharge the waste to a lined spray pond.

Lining the pond would preclude seepage. Thus, the water would be

released to the air, leaving behind any salts and suspended

solids. These solids may require removal and subsequent treatment

and disposal if the concentration that results from evaporation

makes them a regulated waste.

U.6.4.2 Category B Alternatives

Category B waste sources include domestic wastewater, floor drains in

areas in which domestic wastewater is generated, and minor uncontaminated

streams, such as condensates from air conditioner units. The latter waste

sources would be added when volumes are sufficiently low that other options

are not cost-effective. The alternatives include five options suitable for

sources containing domestic wastewater or gray water. Category B alternatives

are described below.

* Alternative B-0: Modify/Adjust Equipment. Existing equipment can

be modified or adjusted to reduce or eliminate flows. Examples

include installing low-flow shower heads and lavatory faucets, and

recycling algae control tower water.

* Alternative B-1: Existing Septic System. All existing and new

facilities served by Project W-049H have, or will have, nearby

septic systems. Some whole body showers in uncontaminated areas,

eye washes, and emergency showers-are now connected to industrial

sewers for convenience. The resulting gray water presently
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discharges to ground through cr4bs, which are similar to septic

drain fields. These wastes have not been tested for bacterial

content.

Piping costs and the capacity of existing septic systems to absorb

the added burden are the primary factors to be considered in

evaluating this alternative. If capacity is adequate to dispose

domestic wastewater now planned for disposal through the

W-049H system and the cost of segregating and piping this

wastewater to the septic system is less than the cost of disposing

it to the Treated Effluent Disposal Facility, then use of the

septic systems for gray water, such as showers, is preferred.

* Alternative B-2: New Septic System. Cost alone may justify

replacing or enlarging existing septic systems. Enlarging the

design of a septic system at a new facility to keep domestic

wastewater out of the Treated Effluent Disposal Facility could be

cost-effective.

* Alternative B-3: New Treatment Works at Hanford. At the Hanford

Site, large quantities of domestic wastewater are generated and

discharged to ground through septic tanks and drain fields. The

combined effect of this load on the rate of plume movement may

warrant consideration of a central domestic wastewater treatment

facility equivalent to a public-owned treatment works (POTW).

Public-owned treatment works frequently treat mixtures of domestic

and industrial wastewater in accordance with permitted practice.

If a public-owned treatment works-type treatment facility was

installed at the Hanford Site, it could treat some categories of

industrial wastewater. However, installation of such a facility

at Hanford Site in the near future is extremely unlikely.

* Alternative B-4: Discharge to Disposal Site. As in category A

alternatives, the domestic wastewiter may be disposed directly to

the Project W-049H system after segregation from contaminated or
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potentially contaminated sources: Disposal via evaporation in a

lined spray pond may also be an acceptable option.

U.6.4.3 Category C Alternatives

Category C includes miscellaneous sources with very low potentials of

for contamination. Examples are floor drains in uncontaminated areas, yard

and roof storm water, and air compressor condensate. Potential BAT

alternatives include various options involving segregation, collection, and

discharge to a disposal system with no intent under normal conditions to treat

the waste sources. Category C alternatives are described below.

* Alternative C-0: Modify/Adjust Equipment. Existing equipment can

be modified or adjusted to reduce or eliminate flows. Examples

include automatic overflow control on a water supply reservoir and

plugging floor drains.

* Alternative C-1: Collect and Discharge Storm Water to Ground

Locally. An alternative for storm water that has not contacted

contaminants is to discharge the water to the ground locally in a

way that avoids moving the existing pollution plume in an

unacceptable manner under the Hanford Site. This will typically

mean segregating uncontaminated storm water from storm water or

industrial wastewater contaminated by chemicals or radionuclides.

Discharging relatively small amounts of storm water to the ground

is attractive because the dry local climate and significant depth

(-200 ft) to the water table help to avoid moving the existing

underground plume to the water table.

* Alternative C-2: Collect and Evaporate. Category C waste sources

can be discharged to lined or unlined basins for evaporation.

Percolation will also occur in the case of unlined basins. Basin

lining would be required where necessary to prevent adverse
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effects on the existing underground plume. Lining to prevent new

contamination of the ground is not required because Category C

waste streams contain no significant contamination. Options for

evaporation include solar and spray evaporation. Solar

evaporation requires about 24,000 ft2/gal/min in the Hanford Site

climate. Spray evaporation, while more complex and maintenance

intensive, requires less space than solar evaporation. Wind-

driven spray and the potential to coat adjacent areas with winter-

time ice pose special problems.

Alternative C-3: Discharge to Disposal Site. Discharge to the

Treated Effluent Disposal Facility after segregation from

contaminated sources is a straightforward way of dealing with

sources. This option would avoid the creation of multiple

disposal sites and the attendant sitting and permitting

requirements.

* Alternative C-4: Discharge to Septic System. Discharge to local,

existing septic systems after segregation from contaminated

sources is another logical way 9f handling Category C sources.

These sources have very low potential for contamination. Also,

they have low flow rates which would not overload the capacity of

the existing drain fields.

U.6.4.4 Category D Alternatives

Category D waste sources include waters discharged from once-through

cooling systems. This category includes water sources from only low-risk

cooling systems (i.e., those that are not in contact with contaminated

materials nor located in significantly contaminated areas). Potential BAT

alternatives for this category include several source control options that

eliminate wastewater flow and one that involves discharge to permitted

disposal sites. Category D alternatives are described below.
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* Alternative D-0: Modify/Adjust-Equipment. Existing equipment can

be modified or adjusted to reduce or eliminate flows. Examples

include installing thermostats to regulate the required cooling

water flow rate and replacing existing equipment with air-cooled

units.

* Alternative D-1: Closed Loop-Fan and Air-Cooled/Dry Coil. In this

alternative, wastewater flow can be reduced to zero if required

cooling is at a temperature of 120 OF or above. The maximum local

summer temperature of 115 *F will allow a dry coil with fan-driven

air flow to deliver 120 *F cooling water to any equipment unit or

process. Such closed-loop equipment is used routinely in

industrial applications.

* Alternative D-2: Closed Loop - Air-Cooled Refrigerated. This

alternative can reduce wastewater flow to zero using air-cooled

condensers and refrigerated air conditioning. Electrical energy

and maintenance costs are higher for this option than for once-

through cooling. Except in very large systems, combined capital

and operating costs for air-cooled refrigerated cooling are

usually equal to or less than costs for refrigerated cooling that

uses a cooling tower for rejection of heat to the atmosphere.

* Alternative D-3: Cooling Tower - Closed- or Open-Loop. Closed-

and open-loop cooling towers can reduce wastewater flow

significantly if 72 OF cooling water is required under design

conditions at the Hanford Site where the 1% design summer maximum

wet bulb temperature-is 67 OF.

In an open-loop cooling tower, warm water from a heat source

(e.g., an industrial process or the refrigerant condenser of an

air conditioning system) falls through a fan-driven air stream.

Evaporation from the falling-water lowers the water temperature,

enabling it to be recycled from the tower basin back to the heat
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source. The effluent from this-System is blowdown containing

solids at about five times the supply water concentration. Anti-

corrosion and bactericide chemicals, if added to the system, will

also be present in the blowdown. An open-loop cooling tower can

routinely deliver water within 5 OF the wet bulb temperature.

In a closed-loop cooling tower system, water is circulated through

a heat-source heat exchanger and then through a heat-sink heat

exchanger in the cooling tower, where heat in the warmed water is

rejected to the atmosphere by evaporation. If a closed-loop

cooling tower is use to avoid contamination of the heat-source

heat exchanger by dirt in the circulating water from the cooling

tower, an extra I *C (2 OF) to 5 *C (9 OF) will be added to the

temperature of the cooling tower water.

* Alternative D-4: Recycle to Supply Water Treatment. Cooling

water, under certain conditions, can be recycled to the supply

water treatment system. This method can be cost-effective when

the piping distance is short and recycle cooling water produces

only a small and acceptable temperature rise in the total water

flow. A small rise in temperature of the total water flow will

occur when the heat load is small and/or when the cooling water

flow is a small fraction of the total stream flow.

* Alternative D-5: Discharge to Disposal Site. As for Category A,

B, and C sources, Category D sources can be discharged to the

ground or evaporated using ponds, ditches, french drains, drain

fields, solar evaporation, and/or spray evaporation. Local

disposal facilities can be employed or the waste sources can be

collected and disposed at the Treated Effluent Disposal Facility.
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U.6.4.5 Category E Alternatives

Category E waste sources include blowdown from evaporative coolers and

cooling towers. Alternatives identified for these waste sources include a

source control technology that eliminates the sources and one that provides

for discharge to a permitted disposal site. Category E alternatives are

described below.

* Alternative E-0: Modify/Adjust Equipment. Existing equipment can

be modified or adjusted to reduce or eliminate flows. Examples

include installation of solenoid valves and/or thermostats to

control cooling water flow requirements.

* Alternative E-1: Air-Cooled Water Chiller with Electric Heat.

This potential BAT/AKART alternative can eliminate cooling tower

blowdown. An air-cooled condenser on a refrigerated water chiller

can replace a cooling tower and water-cooled condenser. The

condenser is usually closely integrated with the chiller in both

the water-cooled and air-cooled types. Use of this technology is

often preferred on new installations where savings in both

installed and operating costs may result from elimination of the

cooling tower as well as the attendant water treatment and

maintenance on pumps and fans. In existing systems, replacement

of a water-cooled chiller and cooling tower by an air-cooled

chiller is not always economical. However, if the potential for

contaminants in the blowdown exists, replacement may be the

preferred option.

Rather than replacing a water-cooled chiller and cooling tower, a

more cost-effective approach is sometimes to replace an open-

circuit cooling tower with a fan/coil. However, a fan/coil may

cause higher energy consumption or under-capacity problems in hot

weather.
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Alternative E-2: Discharge to Disposal. As for Category A

through D waste sources, Category E sources can be discharged to

the ground or evaporated using a variety of disposal systems

including drain fields, French drains, ditches, ponds, solar

evaporation, and spray evaporation. Local disposal systems can be

employed, or the wastewater can be collected and disposed via the

Treated Effluent Disposal System.

U.6.4.6 Category F Alternatives

Category F includes all sources with a significant present or potential

risk of chemical and/or radiological contamination. These waste sources

include floor drains and yard/roof storm water drains in process or

maintenance areas and other areas where contamination is present and cannot be

readily eliminated. Other waste sources included in this category are various

condensates, seal water, and filter backwash. Alternatives include a range of

treatment options and replacing equipment with devices that eliminate

generation of the waste source. Category F alternatives are described below.

* Alternative F-0: Modify/Adjust Equipment. Existing equipment can

be modified or adjusted to reduce or eliminate flows. Examples

include installing mist de-entrainers in concentrator overheads

piping, plugging hood drains, and plugging floor drains.

* Alternative F-1: Retain and Treat Entire Flow. In this

alternative, all individual waste sources remaining after

application of source controls and use of segregated disposal

options for low-risk sources would be combined at each facility

into one or more streams. These streams would be retained

entirely in existing or new tanks within or near the waste-

generating facility. The retained waste would.be sampled and

analyzed to determine if treatment is necessary. If not, the

waste would discharge to the Treated Effluent Disposal Facility.

If treatment is necessary, it would be accomplished within
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existing, modified, or new treatment systems. The treated

effluent would then discharge to the Treated Effluent Disposal

Facility.

* Alternative F-2: Divert and Treat Off-Normal Flow. In this

alternative all remaining waste sources would be combined into one

or more streams. The combined stream would be monitored for

indicators of contamination (e.g., radioactivity, conductivity,

pH, and volatile organics) using real-time 
monitoring instruments.

If the presence of contaminants is indicated by the instruments or

by knowledge of off-normal conditions by facility operators, the

stream would be diverted to existing or new tanks within 
or near

the facility. Following sampling and analysis, any wastewater

found to be contaminated would be treated in existing, modified,

or new treatment processes installed at the facility. 
The treated

effluent, including any effluent found through analysis to satisfy

discharge criteria, is discharged to the Treated Effluent Disposal

Facility. Alternative F-2 is somewhat limited by the limited

reliability provided for many types of real-time monitoring

instruments.

* Alternative F-3: Retain and Treat Intermittent Flows. Certain

waste streams are generated intermittently and are of sufficiently

low volume that retention followed by treatment may be 
feasible.

These waste streams are accumulated in existing and new tanks and

treated when schedules permit in existing, modified, or new

processes installed at the facility. Evaporation to existing

building ventilation systems may be a key element of 
the treatment

process to eliminate or significantly reduce the volume 
requiring

treatment or recycling. Treated effluents that satisfy disposal

criteria are discharged to the Treated Effluent Disposal Facility.

* Alternative F-4: Deflect Storm Witer. Certain waste sources and

streams are produced as a result of storm water flow through

2-28-92 Bases for BAT/AKART Appendices B-T

U-93



WHC-SD-W049H-ER-003, Rev. 0

contaminated areas. Examples include contaminated pavement areas,

roofs, vaults, and yard drains. This alternative involves

constructing roofs or other protective covers over contaminated

areas to deflect storm waters to suitable drainage systems away

from contaminated areas.

Alternative F-5: Cleanup/Replace Contaminated Areas. In this

alternative, the contaminated areas and associated equipment such

as identified in alternative F-4 are decontaminated. If feasible,

the contaminants can be encapsulated and left in place, or the

equipment can be replaced. These actions enable the waste streams

to be discharged without treatment either to local disposal

systems such as french drains or to the Treated Effluent Disposal

Facility.

* Alternative F-6: Replace Waste-Generating Equipment.

Contaminated equipment that generates wastewater is replaced in

this alternative with equipment that eliminates the wastewater.

Replacement equipment includes closed-loop water cooling systems,

induced-air-flow cooling systems, and electric cooling and heating

systems. Similar systems are employed in alternatives for

category A, D, and E waste sources which, by definition, are

uncontaminated.

* e Alternative F-7: Treat at Other Approved Facility. Certain

low-volume radioactive sources may be most cost-effectively

treated by using excess capacity at other facilities. Candidate

facilities include the Project C-018H 242-A Evaporator and PUREX

Plant Condensate Treatment Facility and the Grouted Waste

Facility. Sources to be treated in this manner must meet the

acceptance criteria of the treatment process and satisfy any

permit conditions of the treatment facility.
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U.7.0 COST-

This section provides a description of the methods used to estimate

costs for the various BAT alternatives. The estimated costs are considered

order-of-magnitude estimates that are suitable for comparative purposes only.

The estimates are not suitable for budget planning purposes.

The three elements of these comparative costs are: 1) installed cost;

2) operating and maintenance; and 3) disposal of secondary 
waste. These

elements are combined to calculate equivalent uniform annualized cost. The

equivalent uniform annualized cost is the sum of annual operating, maintenance

and secondary waste disposal costs plus a factor times the installed cost.

The factor is based on a 25 year life at a 10% discount rate.

Installed cost is a multiple of equipment cost. Equipment cost includes

freight, handling, placement, and anchorage in the prepared location. The

multiplier applied to equipment cost is for infrastructure and services.

Infrastructure costs include the support structure and building, piping,

wiring, ducting and any other inside facilities needed to support the

equipment, system instruments and controls, outside facilities and 
auxiliary

equipment. Services costs include engineering, contract administration, and

project management.

The installed cost is estimated as 2.6 times the equipment cost. This

multiplier reflects the additional costs for infrastructure and services for

stand-alone facilities. A multiplier of similar magnitude has been developed

over many years at the Hanford Site as an effective order-of-magnitude cost

estimating factor for Hanford Site stand-alone facilities. This multiplier

has been used recently to estimate the overall cost of a $27,000,000 Hanford

Site waste treatment facility within 3% of the successful design/construct

bid.

Actual installed cost can be up to1 oir more times the installed cost

estimates depending on the complexity involved in working within a given
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facility. For uniform comparison, a factor-of 10 times the values of the

installed cost curves is used for tabulated costs in most of the BAT/AKART

evaluations. Where applicable, independently-estimated costs for connecting a

stream to the Project W-049H Treated Effluent Disposal Facility are footnoted

as excluded from the tabulations of total installed cost. These connection

costs would be charged to Project W-049H and not to the individual waste

generating facilities. Facility-specific cost estimates that differ from

those developed from this appendix are footnoted for the applicable

alternative in Tables B.6-1 through T.6-1. The primary cause of increased

cost above the values on the installed cost curves is modification of existing

facilities, especially in radiation zones. Some factors contributing to these

increases are safety analysis reports, NEPA documentation, operation

preparedness and startup, quality assurance audits and surveillance, radiation

safety monitoring and protection, and excavation by hand in radiation zones.

Figures U.7-1 through U.7-6 as supplemented by facility-specific,

miscellaneous cost information are the basis for. installed cost estimates.

Table U.7-1 lists the annual operating, maintenance, and secondary waste

disposal cost factors as a percentage of installed cost. All of the figures

contain installed cost curves plotted as a function of effluent flow rate with

a 100% total operating efficiency. Gravity flow in pipes, cooling water, and

treatment capacity are all effluent equivalents.

Figures U.7-1 through U.7-3 were based on the installed costs of

segregating waste sources by piping changes, eliminating or reducing flow of

cooling water sources by equipment changes, and eliminating or reducing flow

of process condensates by equipment changes. The costs were derived from data

in R.S. Means Facilities Cost Data for 1989 (Means 1989).

In Figure U.7-1, the top line is the nominal pipe diameter divided by

10. The flow limits are for gravity flow. For all flow rates up to

17 gal/min, 2-in. pipe is used for these cost estimates. Cost for the four

pipe materials is obtained by reading from the other curves at the appropriate

flow rate. For example, the installed cost for fiberglass reinforced plastic

(FRP) solvent weld schedule 40 pipe of 6-in. nominal diameter is estimated to
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Figure U.7-1. Cost Curves for Piping Options.

Bases for BAT/AKART Appendices B-T

U-97

1.91 iti-

0
0

=a

.60 , . .'.6.0 . . . . ,6.
200 300 400

Gravity Flow Rate (gal/min)

-X

0 100, 500, 600

2-28-92



WHC-SD-W049H-ER-003, Rev. 0

250 7 I

0 1 1

50 100 150 200

Cooling Water Flow Rate, GPM

Figure U.7-2. Cost Curves f-or Equipment that
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Figure U.7-3. Cost Curves for Equipment that
Eliminates Steam Condensate Flow.
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Unit Treatment Operations.
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be $410 per ft. The estimated pipe costs include hangers, valves, and

fittings for installation in buildings and excavation and back fill for

outdoor installation.

Figures U.7-4 through U.7-6 are based on equipment vendor cost quotes in

1991 for various unit wastewater treatment operations. The unit treatment

operations identified in these figures include technologies that satisfied the

technology screening criteria in Section U.6.0. Most of the unit wastewater

treatment quotes were based on equipment with an operating capacity of

150 gal/min. Sedimentation and carbon adsorption cost estimates were based on

quotes for equipment of 300 gal/min capacity.

After the installed cost was determined for a unit operation, the

estimated cost at a different effluent flow rate (x) could be estimated by the

following equation derived from the Chemical Engineers Handbook (Perry 1973):

COStx gp = COStbsepf X gpm ) 0.6
base gpm

Where 150 gal/min is the base flow rate for most unit operations, and except

300 gal/min is the base for sedimentation, and GAC and bone-char adsorption.

Table U.7-1 lists estimated annual operating cost factors as a

percentage of installed cost for the source controls, primary treatment, and

secondary treatment technologies that satisfied the screening criteria

described in Section U.6.0.

These operating cost factors were based on costs estimated for the

treatment facility provided by Project C-018H. The factors are specific to

the Hanford Site and include labor, materials, tools, equipment, and utilities

required for normal operation and maintenance of particular equipment and/or

systems.
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In many alternatives, the cost of laboratory analyses may be

substantial. However, due to lack of design detail at this time, analytical

costs have not been included in the equivalent uniform annualized cost for the

various alternatives.

The process of estimating cost for secondary waste disposal involved

three steps - estimating the volume of waste, projecting classification for

the waste, and then multiplying the annual volume by the appropriate unit cost

factor from among those presented in Table U.7-1. Where appropriate, the

resulting annual disposal cost was included in the equivalent uniform

annualized cost.

The volume of solid secondary waste was estimated for inline and end-of-

pipe treatment alternatives. Because design information. is not available,

this estimating process includes certain simplifying assumptions. In the

first step of the volume estimation, the total mass removed by the alternative

was calculated relative to the current status (baseline) alternative. Then,

that total mass removed was converted to volume. The conversion step used an

assumed bulk density of 70 lb/ft3 . Finally, the volume was multiplied by 20.

This multiplication factor accounts for materials other than the total mass

removed from the stream including spent and/or saturated in-exchange resin,

granular activated carbon, and filter media.
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Table U.7-1. Operating and Mai.ntenance Cost Factors.

Source Category Annual Cost

Alternative [1] Source Control, Treatment, or Disposal Option Factor [21

SOURCE CONTROL

Al Electric Boiler 6

A2 Electric Duct Coil = Unit Heater 6

A3 Air Source Heat Pump + E Heat 6

D1 Fan/Coil/Filter 7

D2 Chiller - Air Cooled 6

D3 Cooling Tower, Open-Loop 6

El Chiller w/Electric Heat 6

A-F Piping 4

A-F Tanks 4

PRIMARY TREATMENT

F1,F2,F3 Equalization Tank 4

F1,F2,F3 Filters - Auto Back Wash 5

F1,F2,F3 Filter - Plate & Frame 7

F1,F2,F3 Sedimentation 5

F1,F2,F3 UV/Oxidation 5

F1,F2,F3 Carbon Adsorption 7

F1,F2,F3 pH Adjust Systems 9

F1,F2,F3 Degasifier 4

F1,F2,F3 Reverse Osmosis System 6

F1,F2,F3 Ion Exchange System 8

F1,F2,F3 Verification Tanks 4

SECONDARY WASTE TREATMENT

F1,F2,F3 pH Adjustment System 9

F1,F2,F3 MVR Evaporator with Start-up Boiler 5

F1,F2,F3 Crystallizer 5

F1,F2,F3 Centrifuge 5

F1.,F2,F3 Dryer 11

F1,F2,F3 Package System 5

SECONDARY WASTE DISPOSAL

LLW (Low Level Waste) $68.62/cu ft [31

RMW (Radioactive Mixed Waste) $299.65/cu ft (3]

TRU (Transuranic Mixed Waste) $289.04/cu ft [4]

Liquid processed at C-108H $0.05/gal

Liquid through double-shell tank to grout $15/gal

Notes:
[1] Source category alternatives are defined in Section U.6.0.
[2] Annual cost factors are expressed as a percentage of installed cost.

[3] Land disposal at the Hanford Site as grout or powder in 55-gal drums.

[4] Temporary storage at the Hanford Site awaiting potential further treatment to satisfy disposal

requirements for the Waste isolation Pilot Plant.
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